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1. IEJIX TIPAKTUKHN

11

dbopMupoBaHUEe KOMIUIEKCA 3HAHHUM, YMEHUN U HABBIKOB CAMOCTOSITEIBHOTO OCYIIIECTBICHUS
HAy4HO-UCCIIEI0BATENBCKUX pa0dOT, CBSI3aHHBIX C PEIICHUEM CJIOKHBIX MHHOBALIMOHHBIX 33/1a4 B
00J1aCTH TEXHOJIOTMH XUMHYECKHUX BEIIECTB U MAaTEPUAJIOB.

2. 3AIAYM ITPAKTUKHU

2.1

(dopMHpOBaHNE METOINYECKUX 3HAHUI O IPOBEIEHUH HAyYHbIX UCCIIE0BAaHUI B 001acTH
TEXHOJIOTMM XMMUYECKHUX BEUIECTB U MAaTEPUAJIOB; PA3BUTHE Y CTYIEHTOB aHAIMTUYECKOIO
MBIIICHHS], CHOCOOHOCTH K PEIICHUI0 HECTAHIAPTHBIX TUIIOB MPO0JieM; GOPMUPOBAHUE YMEHUN
TEOPETUYECKOI0 aHAIM3a U BBIIIOJHEHUS SKCIIEPUMEHTOB 10 TEME UCCIIe0BaHus; (popMUpOBaHHE
CIIOCOOHOCTH CAMOCTOATEIBHO IIPUOOPETATh M IPUMEHATH HOBbIE XUMUYECKUE 3HAHUS, YMEHUS U
HaBBIKU B CBOEH MpodeccuoHaNnbHOM cepe AedaTenbHOCTH; (OPMUPOBAHNE HABBIKOB aHAJIN3A
HAYYHO-TEXHUYECKON MH(OPMAINH, BBIOJIHEHHS SKCIIEPUMEHTOB C UCIIOJIb30BAHNEM
pe3ysIbTaTOB aHAIN3a HAYYHO-TEXHUUYECKOW HH(POPMALMU U CPABHUTEJIBHOTO aHAIN3a
MIOJIYYEHHBIX IIPU UCCIIEJOBAHUM PE3YJIbTaTOB U 0(OPMIIEHMSI IOTYYEHHBIX PE3YJIbTAaTOB.

3. MECTO NPAKTUKH B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI' PAMMBI

ukn (pazzen) OOI:  [B2.0.03(H)

3.1

TpedGoBaHus K NpeIBaAPUTEILHOI MOATOTOBKE 00VIAIOIIErocs:

3.1.1

JUis u3ydeHus qUCLUIUIMHBI HEOOXOJUMBbI 3HAHHSI, YMEHUS U HABBIKH, CPOPMHUPOBAHHBIE B paMKax
nporpaMmsl OakanaBpuara. OTHOBPEMEHHO U3y4aroTcs AUCUMILIMHBL « TeopeTnyeckue u
JKCIIEPUMEHTAIIbHBIE METOIBI UCCIICIOBAHUS B XUMHUWY», B PAMKaX KOTOPBIX CTYACHT I10JIy4aeT
IIPEJICTaBICHUE O METO/IaX, UCIIOJIb3YyEMbIX B JaHHBIX 00JIacTAX HayKu. Jucuuruimaa
«OnTrMu3anys XMMUKO-TEXHOJIOTHYECKUX ITPOLIECCOBY, TAKKE N3ydaeMasi OJHOBPEMEHHO C
pasaenoM «HayuHo-uccnenoBarenbckas paboTay, JOMOIHAET IPECTaBICHUS CTYAECHTa O
MaTEeMaTUYECKON COCTABJIAIOLIEH HAYYHOI'O UCCIEIOBaHUS.

3.2

JIMCUMIUIMHBI M TPAKTHKH, 1JI51 KOTOPbIX OCBOEHHE TAHHOMN JUCHUNINHBI (MOIYJIS)
He00X0AUMO KaK NMpeAlIecTByoee:

321

3amuTa BBITYCKHOM KBAIU(DUKAIIMOHHOM pabOThl, BKJItOUYask OJArOTOBKY K MPOLENype 3alIUThl U
[IPOLIEYPY 3ALUTHI

4. KOMIIETEHIHMU OBYYAIOIIEI'OCA, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUA

JUCHUITTIMHBI (MO YJIA)
YK-3: Cnioco0eH Opranu3oBbIBATh 1 PYKOBOAUTH Pa0d0TOi KOMaH/bl, BLIPA0ATHIBas KOMAH/HYI0
CTpaTeruio it 10CTUKECHUSA MOCTABJEHHOH neJmu
3HaTh:

VYpoBeHb 1 |criocoObl aHaM3a U CUCTEMATHU3AlMY HAyYHO-TEXHUYECKOW H(pOpMalliU 110 TeEMe

HCCICA0BaHUA

YpoBeHb 2 |METO/IbI M CTIOCOOBI aHAIM3a U CUCTEMATHU3allMi HAyYHO-TEXHUYECKOH HHPOpMALIUK IO TeMe

HCCICA0OBaHUA

YpoBeHb 3 |MeTO/IbI M CTIOCOOBI aHAIM3a U CUCTEMATHU3allMi HAyYHO-TEXHUYECKOH HHPOpPMALIUK IO TeMe

HCCiIcaoBaHus, MCTOAbI pa3pa60TKH IIaHa 1 IIeian HayQHO-HCCHCZLOBaTCHLCKOﬁ pa6OTBI

YMeTh:

ypOBCHB 1 OCYHICCTBJIATD IOUCK U aHAJIU3 HaquO-TCXHHQCCKOﬁ I/IH(l)OpMaI_II/II/I 1O TEMEC HCCIICAOBAaHUA

YpoBeHb 2 |0oCyIIeCTBIATH TOUCK, 00pabOTKY, aHaIN3 HAyYHO-TEXHHUUYECKON MHPOpPMAIIH 110 TeME

UCCIIEIOBaHMSL, IPOBOIUTH 00pabOTKY M MPEACTABICHHE PE3YIbTaTOB UCCIICIOBAHUS

VYpoBeHb 3 |oCylIeCTBISATh TOUCK, 00paOOTKY M aHAJIN3 CUCTEMATHU3allMU HAyYHO-TEXHUUECKON

nH(OpMAaIUU MO TEME UCCIIEA0BaHUS, POBOAUTH 00pabOTKY, 00CYKICHUE U TTPEICTABICHHUE
PEC3YJIbTATOB UCCIICAOBAHU A

Baagern:

YPOBGHB 1 |HaBI:IKaMI/I pa6OTBI B KOMaHAC OJ1d JOCTUXKCHUA MMOCTaBJIICHHOM oeiaun




Yposens 2

HaBBIKaMU pa0OTHI B KOMaH/IE JIsl JOCTH)KEHUS ITOCTABIICHHOM 11€J1H, HAaBBIKAMU
MPEJICTaBICHHUS PE3YJIbTATOB BHIMIOJIHEHHON Pa0OTHI B BUIE 0030pOB, HAYYHBIX JOKJIA/IOB U
myOuKanui

VYposens 3

HaBBIKaMU pa0OTHI B KOMaH/IE JIJIsl JOCTH)KCHUS [TOCTABIICHHOM 1€, HAaBBIKAMU
MIPEACTABIICHUS PE3yJIbTaTOB BBITIOJIHEHHON PabOThI B BUE 0030POB, HAYYHBIX JIOKJIAJ0B U
MyOIMKAIUi C UCIIOJIb30BAHUEM COBPEMEHHBIX BO3MOXKHOCTEH MH(DOPMAITMOHHBIX
TEXHOJIOTHI;

YK-6: CniocoOeH onpenesisiTh U peaju30BbIBATH NPUOPUTETHI COOCTBEHHOI 1eITEeJIbHOCTH U

CIocoobl ee COBCPUHICHCTBOBAHUA HA OCHOBE CAaMOOLICHKHU

3HATE:

VYposens 1

0OBEKTHBHBIE CBS3H O0YyUEHHSI U BOCIIUTAHHUS; COJEPKAHUE MPOLIECCOB CAMOOPTaHU3ALINU
camMo00pazoBaHUs

Yposens 2

0OBEKTUBHEIC CBSI3U BOCIIUTAHUS U Pa3sBUTHA JIMYHOCTHU B O6pa30BaT€JII)HI)IX nmponeccax;
COACPIKAHUC ITPOLCCCOB CaMOOpPranmnu3aiuu U CaMOO6pa3OBaHH${

Yposens 3

0OBEKTHBHEIC CBSI3H 06yqu1/191, BOCIIMTAaHHA U Pa3BUTUA JTUIHOCTU B 06p330BaTCJII)HI)IX
nmponeccax u COUnyme; COACPIKAHUC IMTPOLECCOB CaMOOpTraHru3allu 1 CaMOO6pa3OBaHI/I5{, Hux
0COOEHHOCTHU U TEXHOJIOTHUH pcairsanuun, UCXOoasd U3 ueneﬁ COBCPUHICHCTBOBAHUA
HpO(I)CCCHOHaHBHOﬁ ACATCIIBHOCTH

YMeTh:

VYposens 1

YCTaHaBJIMBATh JIMYHBIC U HpO(i)GCCI/IOHaJH)HLIG eI C YUYCTOM IIPUOPUTCTOB I[CflCTBPIfI;

Yposens 2

yCTaHABIMBATh U MJIAHUPOBATH JINYHBIEC U PO ECCHOHATbHBIE IIENIA C YIETOM IPUOPUTETOB
e CTBHIA;

Yposens 3

YCTaHaBJIMBATh JIUYHBIC U HpO(i)eCCI/IOHaJH)HLIG e € YYCTOM IIPUOPUTETOB I(GﬁCTBHfI;
IJIaHUPOBATH JINYHBIC U HpO(i)eCCI/IOHaJ'ILHHC e € YUeTOM COOCTBEHHBIX H KOMaHIHBIX

pecypcoB

Baagern:

VYpogens 1

MCTOAUKAMH CAMOMOTHUBAIIMU K CAMOCOBCPIICHCTBOBAHHUIO

Yposens 2

METOAMKAaMH CaMOMOTHBAIIMH K COBEPIIEHCTBOBAHUIO paHee MPUOOPETEHHBIX 3HAHNUHN U
YMEHUH

Yposens 3

MCTOAUKAMH CAMOMOTHUBAIIMU K ITIOCTOSAHHOMY COBCPIICHCTBOBAHUIO PAHCC HpI/I06peTGHHBIX
3HAHUH U YMCHHP’I B 00JacTu HpO(l)GCCHOHaHLHOP’I JACATCIIBHOCTH

OIIK-1: Cnioco0eH OpraHn3oBbIBATh CAMOCTOSTEJIbHYIO U KOJIJIEKTHBHYI0 HAy4YHO-
HCCJIeN0BATENbCKYI0 padoTy, pa3padaTsiBaTh IUIAHBI U IPOTPAMMBbI IIPOBEICHUSI HAYYHBIX

HCCJICI0BAHMI M TEXHUYECKUX pa3padoTok

3HATD:

Yposens |

COBPCMCHHBEIC HpI/I60pI)I 1 METOAWKH MPOBCACHUA SKCIICPUMCHTOB U UCIIBITA HUN

VYposens 2

CIOCOOBI 3aIIUTHI TPaB MHTEIEKTYAIbHON COOCTBEHHOCTH NP OpTraHU3aIUU U IPOBEICHUH
Hay4HBIX HCCJICIOBAHUN U TEXHUYECKUX Pa3paboTOK

VYposens 3

COBpPCMCHHBIC HpI/I60pBI U MCTOAUKHU MMPOBCACHUA DKCIICPUMCHTOB 1 PICHLIT&HPIIZ; CIIOCOOBI
3aI0MTEI IIpaB HHTCHHCKTyaHBHOfI COOCTBEHHOCTH IIpH OpraHru3ali U IPOBECACHUN HAYYHBIX
I/ICCJ'IG,Z[OBaHI/Iﬁ N TCXHUYCCKUX pa3pa60T01<

YMmeTh:

VYposens 1

pa3pa6aTBIBaTB IJTaHbI MPOBCACHU S HAYYHBIX HCCJIeIOBaHUM

Yposens 2

pa3pa6aTBIBaTB IJTaHBI U IPOTpaMMBbI IIPOBCICHUA HAYYHBIX HCCIIeJOBaHUI

Yposens 3

pa3padaThIBaTh IUIAHBI M IIPOTPAMMBI IPOBE/ICHHSI HAYYHBIX UCCIICIOBAHMN 1 TEXHUIECKHX
pa3paboTok

Baagern:

VYposens 1

HaBBIKAMU OPTaHU3AIMH U TPOBEICHHS HAyYHO-UCCIEI0BATEIbCKON PabOTHI

YpoBeHs 2

HaBbIKAMU MPOBEICHHS HAYYHO-HCCIEI0BATENbCKOM pabOThl ¢ MPUMEHEHUEM
COBPEMEHHBIX CPE/ICTB

Yposens 3

HaBbBIKaMU OpTraHHU3alli U IPOBCACHUSA HaquO-HCCHCHOBaTeHBCKOfI paGOTBI C




|COBpCM€HHBIX CpCACTB U MCTOJI0B I/ICCHGZLOBaHI/Iﬁ

OIIK-2: Crioco0eH ucnojib30BaTh COBpeMeHHbIe NPHOOPHI U METOAUKH, OPraHU30BbIBATH
NMpoBe/leHUEe IKCIEPUMEHTOB M UCIIBITAHU, IPOBOAUTH UX 00pPadOTKY U AHAJIM3UPOBATH UX

pe3yJbTaThl

3HATE:

Yposens |

MeTObl 00pabOTKHU U TpencTaBieHus pe3yiabratoB HUP

Yposens 2

METOJBI U CIIOCOOBI aHAIM3a U CUCTEeMAaTU3aIlMH HAYYHO-TEXHHUECKOW NHPOPMAITUH 110 TEME
MCCIIIOBAHMSI; METO/Ibl 00paOOTKHU U MpecTaBieHus pe3yiapratoB HUP

Yposens 3

METOIBl MATEMATHYECKOTO TUTAHUPOBAHHUSI U BBIITOJHEHHS SKCIICPUMEHTA; METOIbI
00paboTku U mpeacTaBieHus pe3ynbraroB HNUP; MeToas! 1 criocoOb! ananusa u
CHCTEMATH3alU1 HAYYHO- TEXHUYECKOW HH(POPMAIIUH TI0 TEME HCCIICIOBAHUS

YMerh:

VYposens 1

BBIOMpATh METOAMKY, HAyUHbIE IPUOOPHI U 00opynoBaHue /i BeinonHenus HUP B
COOTBETCTBHUH C BRIOPAHHOM TEMOM HCCIEAOBaHUS

Yposens 2

BBIOMpATh METOAMKY, HAyYHbIE IPUOOPHI U 000pynoBaHue /i BoinonHenus HUP B
COOTBETCTBHUH C BRIOPAHHOM TEMOM UCCIEAOBaHUS; OPTaHU30BBIBATH U MPOBOIUTH
SKCIIEPUMEHTHI M UCTIBITAHMUS,

VYposens 3

BBIOMpATh METOAMKY, HAyUHbIE IPUOOPHI U 000pynoBaHue /i BoinonHenus HUP B
COOTBETCTBHUH C BRIOPAHHOM TEMOM UCCIEAOBaHUS; OPTaHU30BBIBATH U MPOBOIUTH
9KCIIEPUMEHTHI M UCIIBITAHUS;, OLICHUBATh 3()PPEKTUBHOCTH pa3pabOTaHHON TEXHOIOTUN

Baagern:

VYposens |

HaBbIKaMH 06pa6OTKI/I u O6CY)KI[€HI/IH PE3YJIbTATOB UCCIICAOBAHN,

Yposens 2

HaBBIKaMU TPECTABJICHUS PE3YIbTATOB BHIIIOJHEHHON padOTHI B BUAE 0030pOB, HAYUHBIX
JOKJIA/I0B U IMyOJIUKAIIMI C UCTIOJIb30BAHUEM COBPEMEHHBIX BO3MOKHOCTEH
MH(OPMALIMOHHBIX TEXHOJIOTUI

Yposens 3

YMCHHUEM BBI60pa MCTOOHUK M CPCACTB PCIICHUA 3a1a4 HCCHCHOB&HHﬁ; HaBBIKaMU
HCIIOJIb30BAHHA COBPEMEHHBIX I/IH(bOpMaIII/IOHHI)IX TEXHOJIOTHI JJIA O6pa6OTKI/I M aHaJIu3a
PE3YJIBbTATOB SKCIICPUMCHTOB U HUCIBITAaHUN

OIIK-3: Cnoco0eHn pa3padaTbiBaTh HOPMbI BHIPA0OOTKH, TEXHOJIOTHYeCKHEe HOPMATHBbI HA PACX0/
MaTepUAJIOB, 3aT0TOBOK, TOIJIMBA M 3JIEKTPOIHEPTHH, KOHTPOJHUPOBATH NapaMeTpPbI
TEeXHOJIOTHYeCKOro Nnpouecca, BbIOMPaTh 000py/10BaHHE H TeXHOJIOTHYECKYI0 OCHACTKY

3HaTh:

YPOBGHI) 1 IIOHATHUA HOpMI)I TEXHOJIOTHUYCCKOT O pe>1<1/IMa nu HOpMBI pacxoz[a MaTepI/IaJ'II)HI)IX nu
OHEPTETHYECKHUX PECYPCOB JJISl IPOU3BOJICTBA; METOABI KOHTPOJIS TAPaMETPOB
TEXHOJIOTHIECKOTO TpoIiecca

YPOBGHI) 2 IIOHATHUA HOpMBI TCXHOJIOTHUYCCKOT O pe>1<1/IMa nu HOpMBI pacxona MaTepI/IaJ'II)HI)IX nu
HHEPTETHYECKHUX PECYPCOB JJIsl IPOU3BOJICTBA; CIIOCOOBI HAXOXKACHHSI HOPMUPOBAHHBIX
3HAYEHUH IMapaMeTPOB XMMHKO-TEXHOJIOTHYECKOTO TPOIIECCa; METO b KOHTPOJIS
MapaMeTpOB TEXHOJOTUYECKOT0 Mpolecca

YpoBeHb 3 |METOBI KOHTPOJIS MAPAMETPOB TEXHOJIOTUYECKOTO MPOIIeCcca; MOHITHSI HOPMBI
TEXHOJIOTMYECKOTO peKUMa U HOPMBL pacxola MaTEpUAIBHBIX U DHEPTETHYECKUX PECYPCOB
JUISL TIPOU3BO/JICTBA; CIIOCOOBI HAXOXKCHHSI HOPMUPOBAHHBIX 3HAUEHUH MapaMeTpOB XUMHUKO-
TEXHOJIOTHYECKOTO TIPOIIecca; CriocoObl KOPPEKTUPOBKH HOPM TEXHOJIOTHUECKOTO PeXKUMa B
3aBHCHMOCTH OT IOCTABJIEHHON TEXHOIOTHYECKOH 3a0auH;

YMeTh:

YpoBeHb | |paccYMTHIBATH HOPMBI PACcX0/1a JUIS Pa3IUYHBIX BUJOB MAaTEPHALHBIX U SHEPTeTUICCKUX
pecypcos;

YpoBeHb 2 |pacCYMTHIBATH HOPMBI PACcX0/1a JUIS Pa3IMYHbIX BUIOB MaTEPHAILHBIX U SHEPTeTUICCKIX
pecprOB; HaXOIUTH OIITUMAJIBHBIC 3BHAYCHUSA IJI1 HapaMeTI)OB TCXHOJOI'MYECKOI'O pexcHMa;

YpoBeHb 3 |pacCYMTHIBATH HOPMBI PacXoa JUIsl pa3IUYHbIX BUJIOB MaTEPHAILHBIX U SHEPTeTUICCKUX

pECypCOB; HAXOIUTh ONTHUMAJIbHBIE 3HAYEHUS ISl TAPaMETPOB TEXHOJIOTHUECKOT0 PEXUMa U
OTIpeIeIISITh HOPMBI Pacxo/ia PeCypcoB B COOTBETCTBUU C HUMHU;




Baagern:

VYposens 1

HaBbBIKaAMU pacdyCTa XUMHUKO-TCXHOJIOT'MYCCKUX MPOLCCCOB,

Yposens 2

HaBbBIKaMHU pacy€Ta XUMHUKO-TCXHOJIOIT'MYCCKUX IIPOLIECCOB B LICJIOM, HOPM pacxoda ChIpb,
PEArcHTOB;

VYposens 3

HaBbIKAMU pacyeTa XMMUKO-TEXHOJOTHYECKUX IIPOLIECCOB B LIEJIOM, HOPM Pacxo/ia ChIpbs,
peareHToB, a Tak)Ke pexuma padboTsl 000pyI0BaHUS TP PA3IMUHBIX TApAMETPax; HaBbIKAMU
BbIOOpa 000PYAOBAHMS U TEXHOJOTHYECKONW OCHACTKH JUISI TEXHOJIOTHYECKOTO Ipoliecca

OIIK-4: Cnioco0eH HAXOAUTH ONTUMAJIbHBIE PellIeHUs IPH CO3JAHUH NPOAYKIIUH C Y4eTOM
Tpe0OBaHUIl KauecTBa, HA/IEKHOCTH U CTOMMOCTH, 2 TAK/Ke CPOKOB HCIIOJIHEHHs1, 0€30I1aCHOCTH

JKU3HEAEATEIbHOCTH H IK0JOTNYeCKO YN CTOThI

3HATE:

Yposens |

COBPCMCHHEIC Tpe6OBaHI/IH KadeCTBa U HAJAC)KHOCTH HpOHBBO,Z[HMOﬁ IIpOAYKIHUH

Yposens 2

COBpPEMEHHBIC TPEOOBAHUS KaueCTBa, HAJCKHOCTH | 0€30MaCHOCTH IMPOU3BOIUMOM
MPOAYKIUH

Yposens 3

COBpEMEHHBIC TPEOOBAHUSI Ka4eCTBA, HAJICKHOCTH, IKOJIOTHIECKON YHUCTOTHI U
0€30MaCHOCTH MTPON3BOANMON TIPOAYKIHH

YMeTh:

VYposens 1

HaXOJUTh OINITUMAJIbHBIC PECIICHUA ITPU ITPOCKTUPOBAHUU U pa3pa60TKe

Yposens 2

HAXOJUTh ONTUMAIIbHBIE PEIICHUS IIPH MPOSKTUPOBAHUH U pa3paboTKe C y4eTOM
TpeOOBaHUH Ka4ecTBa U AKOJIOTHUECKON YUCTOTHI

Yposens 3

IIPOBOJIUTH TEXHUKO-3KOHOMUYECKOE 0OOCHOBAHUE MTPOEKTHBIX PEILICHUH U MHKEHEPHBIX
3aJ1a4; HAXOJIUTh ONTUMAJIbHbIE PELICHUSI IPU POEKTUPOBAHUU U Pa3padOTKE C yUETOM
TpeOOBaHUI KaueCcTBa U HKOJOTUYECKON YMCTOTHI

Baagern:

VYpogens 1

HaBbIKaMU OIIPCACIICHNA Ka4C€CTBA BEIICCTB U MATCPUATIOB

Yposens 2

HaBBIKaMH BLI60pa MCETOHUK U CPCACTB PCHICHUSA 3aaaY HCCJIeIOBaHUM C YUCeTOM Tpe60BaHHI>i
KadeCTBa, HAJACKHOCTH U CTOMMOCTHU

VYposens 3

HaBBIKaMH BLI60pa MCETOHUK U CPCACTB PCHICHUSA 3aaaY I/ICCJ'IGI[OBaHI/Iﬁ C YUCTOM Tpe6OBaHHﬁ
Ka4ueCTBa, HAJAC)KHOCTU U CTOUMOCTH,; HABbIKaAMU ITPOBCACHU A 3KOJIOTHYECKOM OLICHKU
IPOCKTHBIX peH_IeHI/Iﬁ 1 MHXKCHCPHBIX 3a/1a4

ITK-8: roTOBHOCTBIO K NIPOBEICHUIO NATEHTHBIX HCCJIEI0BAHNH, K 00eCIIe4eHHIO TATCHTHOM
YHUCTOTHI HOBBIX IPOEKTHBIX PellieHUi U MAaTEHTOCNOCOOHOCTH MOKa3aTe/ell TEXHUYeCKOro YpOBHS

3HATh:

Yposens |

OCHOBHBIC ITPUHIUIIEI ITPOBEACHUA IMMAaTCHTHBIX I/ICCHG}IOBaHI/Iﬁ

VYposens 2

OCHOBHBIC ITPUHIHUIIBI ITPOBCACHUA IMATCHTHBIX HCCHGZ{OBaHHﬁ; MOHATHE MATEHTHON YHUCTOTHI

Yposens 3

OCHOBHBIC ITPUHIUIIEI ITPOBCACHUA IMMAaTCHTHBIX HCCHG}IOBaHHﬁ; MMOHATHE MAaTCHTHOMN
YHUCTOTHI, ITIOHATHUC MaTeHTOCIOCOOHOCTH MOKa3aTeNlel TEXHUYSCKOrO YPOBH: ITPOCKTA

YMmeTh:

VYposens 1

MMPOBOAUTDH MATCHTHBIC UCCIICAOBAHUA

Yposens 2

MPOBOJUTH MMATEHTHBIE UCCIIENOBAHUS U ONPEAEISATh NATEHTHYIO YACTOTY HOBBIX IPOEKTHBIX
peleHuit

VYposens 3

MMPOBOAUTDH MAaTCHTHBIC UCCIICAOBAHUS, OTIPCACIIATD IIATCHTHYIO YACTOTY HOBBIX IMTPOCKTHBIX
peHIeHHfI, OIMPECACIIATD MMOKAa3aTCINu MMaTEHTOCIIOCOOHOCTH TEXHUUECKOTO YPOBHA ITPOCKTA

Baagern:

Yposens |

OCHOBHBIMH HAaBbLIKaMHU ITOJIYYCHUA U O6pa6OTKI/I MaTCHTHBIX MaTCPHUATIOB 110 TEMATUKE
HUCCICI0OBaHUA

YpoBeHs 2

OCHOBHBIMH HAaBbLIKaMHU ITOJIYYCHU, 06pa6OTKI/I N CUCTEMATHU3alluH ITIaTCHTOB

Yposens 3

OCHOBHBIMH HABbBIKAMU T1OJIYYCHU, O6pa6OTKI/I, CUCTEMATU3allMi U aHaJIn3a IIaTCHTOB




IK-7: ¢c1ocOOHOCTBHIO CTPOUTH M UCIOJIb30BATH MaTeMaTHYeCKHEe MOAE/IH IJIS ONUCAHNUS H
NMPOrHO3UPOBAHUSA PA3JIHMYHBIX SIBJIEHHI, OCYIIECTBJIATH UX KAa4eCTBEHHbI U KOJINYeCTBEHHbIH
aHAJIU3, CIOCOOHOCTHIO MCI0JIB30BATh NAKETHI NPUKJIAJIHBIX IPOrPaMM MPHU BbINOJIHEHUH

NMPOEKTHBIX padboT

3HATE:

Yposens |

THUIIBI MATEMATHYCCKUX MOI[CJ'ICI‘/'I W INAKCThI IIPUKIIAJIHBIX IIPpOrpaMM

YpoBens 2

THIIBI MATEMaTUYECKUX MOJIEJIEH [UIsl IPOTHO3UPOBAHUS PA3JINYHBIX SIBJICHUN U MAKETHI
MIPUKJIAHBIX [IPOrpaMM

Yposens 3

OCHOBHBIC METOJbI OIITUMHU3AlINH, YIIPABJICHUA U IIPOCKTHUPOBAHUA
XUMHKO-TCXHOJOTHUYCCKUX IMMPOLUCCCOB; THUIIbI MATCMATHYCCKUX MOI[CHCﬁ JJI
IIPOTrHO3UPOBAHUSA PA3JIUIHBIX SIBJICHUI U TIaKEThI IMPUKJIAAHBIX ITPOrpaMMm JJIA BBIIIOJTHCHUA

YMmern:

VYposens |

HCIIOJIb30BATh MATCMATUYCCKUEC MOACIIN AJIA IIPOTrHO3UPOBAHUA PA3JIMIHBIX SIBJICHUM

Yposens 2

UCIOJIb30BATh MAKEThI MPUKJIATHBIX IPOrpaMM IS 1JIs1 BHIIOJIHEHUS UCCIIeI0BATENbCKUX U
IIPOEKTHBIX paboT

Yposens 3

HCIIOJIb30BATh MAaTCMATUYICCKUEC MOACIN AJIA IIPOTrHO3UPOBAHUS PA3JIUYHBIX SIBJICHUM U
IMMaKCThI ITPUKIIAIHBIX ITPOrpaMM IS BBIITOJIHCHHA UCCICAOBATCIIBCKUX U ITPOCKTHLIX pa60T

Baagern:

VYposens 1

HaBBIKaMH KQYCCTBCHHOI'O W KOJIMYCCTBCHHOI'O aHaJIn3a MaTCMaTU4YCCKUX MOI[GJIGI\/JI JUIA
OIMMCAHUA U IIPOTHO3UPOBAHUS PA3JIUYHBIX SIBICHUM

VYposens 2

HaBbIKaMH HCITOJIb30BAHUA MAKCTOB IMIPUKIIAJHBIX IPOrpaMM JJIsd BBITIOJIHCHUA
HCCIICOOBATCIIbCKUX U ITPOCKTHBIX pa60T

Yposens 3

HaBBIKaMH KQ4C€CTBCHHOI'O W KOJIMYCCTBCHHOI'O aHaJIn3a MaTCMaTU4YCCKUX MOI[eHeﬁ JUIA
OIMUCAHUS U IPOTHO3UPOBAHUS PA3JINYIHBIX HBHGHHﬁ; HaBbIKaMH HUCIIOJBb30BAaHU ITAKETOB
MPUKIIAAHBIX ITPOTpaMM IJI BBIMTOJIHCHUS UCCIICA0OBATCIBCKHUX U ITPOCKTHBIX pa60T

ITK-6: cioco0HOCTHIO HCNI0JIB30BATH COBPeMeHHbIe NPUOOPBI U METOAUKH, OPraHN30BbIBATH
NPOBEICHHE JKCIEPUMEHTOB M HCNIBITAHUMN, IPOBOAUTH HX 00pa0OTKY M aHAJIM3HPOBATH UX

pe3yJbTaThl

3HATh:

VYpogens 1

Hay4yHbIe IPUOOPHI U 000PYIOBaHKE, UCIIOIB3YEMbIE IIPH ITPOBEIEHUHN IKCIIEPUMEHTOB

Yposens 2

Hay4HbIe IPUOOPBI U 000PYAOBaHHE, UCTIONb3YEMbIE IPH MPOBEJCHUN YKCIIEPUMEHTOB;
MeTO/]Ibl 00paboTKH U IpeacTaBieHus pesyapsratos HUP

VYposens 3

Hay4YHBIe TPUOOPHI U 000PYIOBaHKE, UCIIONB3YEMBIE TTPH MPOBEICHUN IKCIIEPUMEHTOB;
MeTOoABl 00paboTKHM U TpencTaBieHus pe3yiabratoB HUP; metoasr u criocoObl ananm3a u
CUCTEMAaTH3alMH HAyYHO-TEXHIUUECKON MH(POPMAIIUH 110 TEME UCCIICTOBAHUS

YMmeTh:

Yposens |

OpPraHnu30BBIBATH U MPOBOAUTE DKCIICPUMEHTEI U MCIIBITAHUSA

Yposens 2

OpPTraHHU30BBIBATH U MPOBOJIUTH IKCIIEPUMEHTHI U UCTIBITAHUS; BEIOUPATh METOIUKH TSI
BeintosiHeHuss HUP

VYposens 3

OpPraHU30BBIBAThH U MPOBOJAUTH SKCIIEPUMEHTHI 1 UCIIBITAHUS; BBIOUPATh METOIUKH, HAyUHbBIE
pubopsl 1 060pyaoBaHue id BhinoaHeHus: HP

Baagern:

Yposens |

HaBBIKAMH TIPEJICTABIICHUS PE3Y/IHTAaTOB BRIMOJTHEHHON paOOTHI B BUI€ 0030pOB, HAYIHBIX
JOKJIAJIOB U MyOIHKAIUi

YpoBeHs 2

HaBBIKAMHU 00pabOTKH M OOCYKIEHUS PE3yIbTaTOB MCCIICIOBAHUS, CHABBIKAMU
MIPEJICTABJICHHSI PE3YJIbTATOB BBIMIOJIHEHHON paObOThI B BUJIe 0030pPOB, HAYYHBIX JOKIAJ0B U
myOIMKaIuUi C UCIIOIb30BAHUEM COBPEMEHHBIX BO3MOXKHOCTEH HH(DOPMALIMOHHBIX
TEXHOJIOTHI

Yposens 3

HaBBIKaMU TIPEICTABJICHUS PE3yIbTATOB BHITIOJTHEHHON PabOTHI B BUAE 0030pOB, HAYUHBIX
JIOKJIa/IOB M MyOJIMKALUK C UCTIOJIB30BAHUEM COBPEMEHHBIX BO3ZMOXKHOCTEH
MH(OPMALIMOHHBIX TEXHOJIOTHI; YMEHHEM BbIOOpA METOAMK U CPEACTB PEIICHUS 3a/1a4




WCCIIeIOBaHM; HABBIKAMH HCIIOJIb30BAHUS COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHIA
U1 00pabOTKU U aHAJIM3a PE3yJIbTaTOB SKCIIEPUMEHTOB U UCIIBITAHUN

IIK-5: roTOBHOCTBIO K MOUCKY, 00pad0TKe, AHATU3Y U CUCTEMATH3AUMU HAYYHO-TeXHUYECKOi
HH(pOPMALIMHU 0 TeMe HCCJIeJ0BaHUsl, BHIOOPY METOMK U CPEACTB pellieHus 3a1a4u

3HATD:

Yposens |

HCTOYHHKHU HaquO'TeXHquCKOﬁ I/IH(i)OpMaLII/II/I

Yposens 2

WMCTOYHUKH HAYYHO-TEXHUUECKON MHPOPMAIIMHU U CUCTEMBI JOCTYIA K HAYIHO-TEXHUYICCKOM
nHpopmaruu

Yposens 3

HCTOYHHKHU HaquO'TeXHquCKOﬁ I/IH(l)OpMaLII/II/II/I, CII€HUaJIbHBIC BUJbI HOPMATHBHO-
TCXHUYCCKUX NJOKYMCHTOB, d TAKKC CUCTEMbI JOCTYIIA K Hay‘{HO-TeXHI/I‘IGCKOﬁ I/IH(I)OpMaL[I/II/I

YMmern:

Yposens |

OCYILIECTBIISITh IOUCK U 00pabOTKY Hay4HO-TEXHUYECKOW HH(OpPMALIMU 10 TeEMe
UCCIIEIOBaHUS

Yposens 2

BI)I6I/IpaTB MCTOAHUKHU U CPECACTBA AJId PCIICHUA HAYYHO-TCXHUYCCKHX 3a/1a4d I10 TCME
HCCICOOBAHUA

Yposens 3

OCYIIECTBIISITH MOMCK B 00padOTKY HayYHO-TEXHUYECKOH HH(OPMAIUH 110 TEME
HCCIIEI0BaHMs; BIOUPATh METOAMKH U CPEACTBA JIJIs pEIIEHUs] HAyYHO-TEXHUYECKUX 3a/1a4
110 TEME UCCIICOBAHMS

Baagern:

VYposens 1

HaBBIKaMH IIOHCKaA, 06pa6OTKI/I, aHa/Iu3a U CucCréMaTu3aln HayLIHO-TeXHI/I‘{eCKOfI
PIH(bOpMaI_[I/II/I 10 TEMC UCCIICAOBAaHHUA

Yposens 2

HaBbIKaMH BI>I60pa MCTOAHUKU U CPEACTB I PCIICHUA HAYYHO-TCXHUYCCKUX 3aaa4 110 TEMC
HUCCICIO0BaHUA

VYposens 3

HaBBbIKAMU TIOUCKa, 00pabOTKH, aHAJIN3a M CUCTEMATH3allM1 HayYHO-TEXHHUYECKON
nH(pOpMaLIUU TI0 TEME UCCIIEIOBaHMsI; HABbIKaMU BbIOOpa METOJMKHU U CPEJICTB AJIsl PELICHUS
Hay4YHO-TEXHUYECKUX 3a7a4 10 TEME MCCIICJOBAHUS

IIK-4: roTOBHOCTDL HCI0JIL30BAaTh 3HAHHE CBOMCTB XMMHYECKHUX 3JIE€MCHTOB, coeTUHEHUH "
MaTEpHAJIOB HA UX OCHOBC JIJIA PCIICHUSA 3adaY HpO(l)eCCI/IOHaHbHOﬁ ACHATECJIbHOCTH

3HATh:

VYposens |

CBOMCTBA XHMMHUYECKHUX OJICMCHTOB, CO€IUHEHHUH U MaTCpHraJIOB HA X OCHOBC

Yposens 2

MCTOABI TCOPCTUUCCKOTO U OKCIICPUMCHTAJILHOT'O U3YUCHUA @HSHKO-XHMH‘ICCKI/IX CBOMCTB
XUMHNYECKUX COC}II/IHCHI/If/'I n 3aKOHOM€pHOCTeﬁ HX TOJYUCHUA

VYposens 3

CBOMCTBA XHMMHUYECKHUX OJICMCHTOB, COCI[I/IHGHI/II\/'I " MaTCpraJIOB HA X OCHOBE; METO/bI
TECOPETUYCCKOTO U SKCIICPUMCHTAJIBHOT'O U3YUCHUA (bHSI/IKO-XI/IMI/I'-IeCKI/IX CBOICTB
XUMHUYCCKUX COCI[I/IHCHI/Iﬁ u 3aKOHOMCpHOCTeI71 TMOJIYyYCHU A

YMeTh:

VYposens 1

WCII0JIb30BaTh 3HAHUE CBOMCTB XMMUYECKUX 3JIEMEHTOB, COEIMHEHHUI 1 MaTeprajoB Ha UX
OCHOBE JJIsl peleHus 3a7a4 NpohecCHOHATBLHOM NesTeIbHOCTH

Yposens 2

AHAJIIM3UPOBATH 3dKOHOMEPHOCTU XUMUYICCKUX HpeBpaH_[CHI/Iﬁ HCXOJHOTI'O ChIPhA B
TEXTIPONECCAX U UX B3AMMOCBSA3b C YCIOBUAMU ITPOBEACHUA ITPOLIECCOB

Yposens 3

HCIIOJIH30BaTh 3HAHNE CBOMCTB XMMHYECKHX DJICMCHTOB, COG}II/IHCHI/Iﬁ H MaTCpuajioB HA UX
OCHOBC JIAA pCIICHUS 3a1a4 HpO(I)CCCHOHaHLHOﬁ ACATCIIbBHOCTH,; aHAJIM3UPOBATH
3aKOHOMCPHOCTH XUMHYCCKUX npeBpameHHﬁ HCXOOHOTO CBIPhA B TEXIIPOLECCAX U UX
B3aMMOCBA3b C YCJIOBUAMU ITPOBCACHUS ITPOLICCCOB

Baagern:

VYposens 1

HaBBIKAMH HCIIOIL30BAHUS 3HAHUM CBOMCTB XMMHUUYECKHX DJIEMEHTOB AJId pCIICHU A
PA3IMYHBIX IIPUKIIAAHBIX 3a1a4

YpoBeHs 2

HaBBIKAaMHM HCIIOJIb30BaHUS 3HAHUN CBOMCTB XUMHUUYECKUX DJIEMEHTOB U COCI[I/IHeHI/Iﬁ JJIA
peIICHUA TCXHOJOTMYCCKUX 3aayd

Yposens 3

HAaBBIKaMU MCIIOJIb30BaHUS 3HAHUI CBOMCTB XMMHUYECKUX DJIEMEHTOB, COCIMHEHUH U
MaTepHalioB HAa MX OCHOBE JJISl PEIICHUs 33124 MPO(eCCHOHAIBHON eI TeTbHOCTH




IMK-3: roTOBHOCTHIO K UCTIOJIb30BAHUIO METOI0B MATEMATHYECKOT0 MO/IeJTUPOBAHUS
TeXHOJIOTHYECKHX MPOIECCOB, K TEOPETHYECKOMY aHAJIU3Y U IKCIIEPUMEHTAJIbHOI MpoBepKe

TCOPETHYECCKUX I'MIIOTE3

3HATE:

VYposens 1

OCHOBBLI METOJOB MATCMATHYCCKOI'0 MOJACIIMPOBAHUSA

YpoBens 2

OCHOBBI METOJI0OB MaTEMAaTUYECKOI0 MOAEIUPOBAHUS IPU 00pabOTKE pe3ysIbTaTOB
9KCIIEPUMEHTA;

Yposens 3

OCHOBBI METOJI0OB MaTEMaTUYECKOI'0 MOJEIMPOBAHMSI IIPH IUTAHUPOBAHUU U 00paboTKe
pE3yJIbTaTOB SKCIIEPUMEHTA,

YMerTh:

VYposens 1

BBLIBUT'aTh TUIIOTC3bI HA 3TAllaX MOATOTOBKHU U IPOBCACHUA HAYYHBIX I/ICCJIGI[OBaHI/If/'I C
HCIIOJIB30BAHHUEM METOJ0B MAaTEMATUHYCCKOTO MOACIIMPOBAHU A,

Yposens 2

BBIIBUI'aTb W MPOBCPATH T'MIIOTE3bI HA 3Tallax IMOATOTOBKHU U MTPOBCACHNHU HAYYHBIX
I/ICCJIGZIOBaHI/Iﬁ C UCIIOJIB30BAHUCM MCTOAOB MATECMATHUYCCKOI'0 MOJACINPOBAHNA,

Yposens 3

BbIABUI'aTb U IIPOBCPATH 'MIIOTC3bI HA 3TAllaX IMOATIOTOBKHU, ITPOBCACHUHN U IIPHU aHAJIU3C
PE3YIBbTATOB HAYYHBIX I/ICCHGILOBaHI/If/'I C UCIIOJIb30BAHHEM MECTOA0B MATEMATHUYICCKOI'O
MOACIIUPOBAHUA

Baagern:

VYposens 1

METOJaMH MaTEMaTHIECKOTO MOACIIUPOBAHUS ITPU cOOpEe M 00pabOTKe IKCIIEPUMEHTAIBHBIX
JIaHHBIX U HAOIIOACHU;

Yposens 2

MCTOAaMU MAaTCMAaTHYCCKOI'0 MOACIMPOBAHHUA IIPHU c60pe, 06pa6OTKC H aHaJIM3€
OKCIICPUMCHTAJIbHBIX JaHHBIX WU H&6HIOII€HPII>1;

Yposens 3

METOJaMH MaTEMaTHYECKOTO MOCIIMPOBAHUS MPUTIIIAHUPOBAHUH, cOOpe U 00padoTKe
AKCIIEPUMEHTATBHBIX TaHHBIX U HAOIIOACHMUIA;

IMK-2: roTOBHOCTBIO K COBEPIIEHCTBOBAHUIO TEXHOJIOTHYECKOT0 NMpollecca - pa3padoTke
MEpPONPHUSITH 0 KOMILIEKCHOMY HCII0JIb30BAHHUIO CHIPbSI, 10 3aMeHe Te(pUIUTHBIX MATEPHAJIOB U

U3BICKAHMIO CIIOCO00B yYruwim3anuu 0TX010B IMPOU3BOACTBa

3HATh:

VYpogens 1

MCTOABI YTUJIN3AlMKU OTXOA0B ITPOMU3BOACTBA, O6p33y10HII/ICC$I Ha YCTaHOBKax XUMHUYCCKOI'0O
IIPpOU3BOJACTBA

Yposens 2

KOHICIIIHUIO MaJIOOTXOAHOT'O 3KOJIOTMYCCKHU 0€30IacCHOr0 XUMUYECKOr0 IMPOU3BOACTBA,
COBPCMCHHBIC TECXHOJIOTUU PECTCHECPAILIUH, YTUIIU3AlUN U O6C3Bpe)KI/IBaHI/I$I TCXHOI'CHHBIX
OTXO0Jd0B

Yposens 3

MCTOABI KOHTPOJIA COCTaBa MPOMBIIIJICHHBIX BI)I6POCOB, OLCHKHU UX BJIIMAHHUA HAa COCTOAHHEC
oxpyxcaromeﬁ CpCAbl; MCTOABI NPCAOTBPALLICHUA O6pa3OBaHI/I$I n nepepa60T1<H
MHOT'OTOHHAXHBIX ITPOMBIINIJICHHBIX TBEPABIX OTXOA0B; TCXHOJIOTUH nepepa60TKI/I n
9KOJIOTHYECKH 0€30I1aCHOTO YHUYTOKCHHUA U 3aXOPOHCHUS ITPOMBIIIJICHHBIX OTXO0J10B

YMmeTh:

VYposens 1

BBI6I/IpaTB HanOoJee 3(1)(I)CKTI/IBHBIC MCTOJbl YTHJIN3allUU OTXOJ0B ITPONU3BOACTBA

Yposens 2

pa3pabarbIBaTh MEPONPHUSATHS 10 KOMIUIEKCHOMY UCIIOJIb30BAHUIO CHIPhS U 3aMEHE
NeUIUTHBIX MaTEPHAIOB

VYposens 3

Ha OCHOBE 3HAaHUs KOHKPETHOU TEXHOJIOTMH IIPOU3BOJICTBA COCTABUTH IIEPEYCHD
KOHTPOJMPYEMBIX MTOKa3aTesei B cOpocax, BHIOpocax U TBEPIBIX OTXOJaX MPOU3BOJICTBA;
pa3pabarbIBaTh METOJI TepepabOTKH UIIM SKOJIOTHYECKH 0€30MacCHOr0 YHUUTOKEHHS OTXOI0B
JUIsL KOHKPETHOM TEXHOJIOTMH NTPOU3BOJICTBA

Baagern:

VYposens 1

HaBBIKAMHU pa3pabOTKH MEPONPHUSATHI 110 KOMIUIEKCHOMY UCIIOJIB30BaHUIO CHIPhSI

YpoBeHs 2

HaBbIKaMU pa3pabO0TKH MEPOIPHUATHI 110 KOMIIEKCHOMY MCIIOJIb30BaHUIO CHIPhS U 3aMEHE
JNeUIUTHBIX MaTEPHATIOB

Yposens 3

HaBbIKaMU pa3padO0TKH MEPOIPHUATHI 110 KOMIIEKCHOMY HCIIOJIb30BaHUIO CHIPhS U 3aMEHE
JNeUITUTHBIX MaTEPHAJIOB, a TAKXKE U3BICKAHUIO CIIOCOO0B YTUIIU3AlUN OTXOJI0B




|Hp0H3BOI[CTBa

IIK-1: roTOBHOCTBHI0 K pelieHu 0 NPo¢ecCHOHAIbHBIX NPOU3BOACTBEHHBIX 32124 - KOHTPOJIIO
TEXHOJOTH4YEeCKOro mpoiuecca, BbIOOpPY 000pya0BaHusi, pa3padoTKe TEXHOJOTHYeCKMX HOPMATHBOB

HA pacxoJ MAaTEPHAJIOB, TONJIUBA H YJIEKTPOIHEPTHH

3HaTh:
VYpoBeHb | |Kak MPOTHO3UPOBATh HA OCHOBE OIBITHBIX JIAHHBIX BIIMSIHAE H3MEHEHUS TEXHOJIOTUIECKIX
MapaMeTpoB Ha X0/ IpoIiecca U padoTy AEHCTBYIOMIETO 000PYI0BaHUS
VYpoBeHb 2 |0CHOBHBIE ITOKA3aTENI TEXHOJIOTUYECKOTO TpoIiecca, UX HOPMUPOBAHHbIC 3HAYCHUS U
METO/IbI PETYITHPOBAHHS
YpoBeHb 3 |0CHOBHOE 000PYI0BaHHE XUMHYECKHUX MPOIECCOB, IPUHIIUIILI €0 paboThI U MpaBUiia
TEXHUYECKOH SKCILTyaTallui; OCHOBHBIC MTPOIECCHI U alliapaTrhl, yCTPOHCTBO M MPHHIIUIIBI
paboThl 060PYAOBAHUS U METOJIbI MHTEHCU(PHKAIIUH; KaK MPOTHO3UPOBATH HA OCHOBE
OTIBITHBIX JIAaHHBIX BIMSHUE U3MEHEHUS TEXHOJIOTHUYECKUX TTapaMeTPOB Ha X0/ Tpoliecca u
paboTy neicTByromero o00pya0BaHusT; CHOBHBIC TTOKA3aTEIM TEXHOJIOTHYECKOTO TpoIiecca,
WX HOPMHUPOBAHHBIC 3HAYCHHUSI U METOIbI PETYJIMPOBAHUS
YMerh:
YpoBeHb | |[UCTIONB30BaTh HA IPAKTHKE COOTBETCTBYIOIINE AIITapaThl IIPU pa3pad0TKe TEXHOJIOTHIECKUX
MIPOIIECCOB; AaHAIM3UPOBATh B3aUMOCBSI3b TEXHOJIIOTHYECKUX MAPAMETPOB U dPPEKTUBHOCTH
MIPOIIECCOB, a TAKXKE Ka4eCTBA MPOTYKITUI
YpoBeHb 2 |IpOBOANUTH PabOTY MO COBEPIICHCTBOBAHUIO IEHCTBYIOIIUX M OCBOCHHIO HOBBIX
TEXHOJIOTUYECKUX MPOIECCOB; COCTABIIATH TEXHOJIOTMYECKHE CXEMBbI TPOU3BOJICTBA C
yKa3aHueM 000pYAOBaHUS U TEXHOJIOTHUECKUX ITApaMETPOB
YpoBeHb 3 |[UCTIONB30BaTh HA TIPAKTHKE COOTBETCTBYIOIINE AMITapaThl IPU pa3pad0TKe TEXHOJIOTHIECKUX
MIPOLIECCOB, MTPOBOJIUTH PaOOTY MO COBEPIIEHCTBOBAHUIO AEHCTBYIOIINX U OCBOEHUIO HOBBIX
TEXHOJIOTUYIECKHX MPOIECCOB, COBEPIICHCTBOBATh JCHCTBYIONINE METOIBI TTPOBEICHUS
WCIIBITAHUHN U UCCIIEIOBaHUI; aHATM3UPOBATh B3aUMOCBSI3b TEXHOJIOTHUECKUX TapaMeTPOB U
7(PEKTUBHOCTH MPOIIECCOB, & TAK)KE Ka4eCTBA MPOTYKITUU
Baajaers:
YpoBeHb | |HaBBIKAMU OCYIIECTBICHHS TEXHOJIOTUIECKOTO MTPOIECCa B COOTBETCTBHHU C PETJIAMEHTOM
YpoBeHb 2 |HaBBIKAMH COCTABJICHUS TEXHOJIOTHYECKUX CXEM IMPOU3BOJICTBA M pacdeTa TEXHOJIOTHISCKUX
rapaMeTpoB MPOU3BOJICTBA
YpoBeHb 3 |[HaBBIKAMHU KOHTPOJIS TEXHOJIOTHYECKOTO PeXUMa MPoIiecca B 3aBUCUMOCTH OT TPEOYEMBIX

XapaKTePUCTHK MPOAYKIIMU; HABBIKAMH pacdeTa yIeIbHBIX HOPM pacxoa OCHOBHBIX
pPEeCypcoB, UCIIOJIB3YEMBIX Ha MTPOU3BOCTBE U MOI00pa UX ONTUMAIIBHBIX PACX0JI0B

IIK-9: cnoco0HOCTHIO MPOBOAUTH TEXHOJIOTHYECKHE U TEXHUYECKHE PacyeThl 110 MPOEKTaM,

TE€XHHUKO-

IKOHOMUYECKHH H (PYHKIHOHAIBLHO-CTOUMOCTHBIN aHAIU3 3(P(PEKTHUBHOCTH IIPOEKTA

3HaATD:

Yposens |

MCTOAWKHN KOHCTPYKTUBHBIX paC4Y€TOB TCXHOJIOTHYCCKOT' O 060py210BaHI/ISI

YpoBeHs 2

MCTOABI MATCPUAJIBHBIX U TCTIJIOBBIX PACYETOB OCHOBHOT'O TEXHOJIOTHYECKOT'O 060py210BaHI/I$I

Yposens 3

METO/]1bl KOHCTPYKTHUBHBIX, MAaTEPUAJIbHBIX U TEIJIOBBIX PACUETOB OCHOBHOI'O
TEXHOJIOTHYECKOr0 000py0BaHNUsI; METO bl OLIEHKU AP (HEKTUBHOCTH MPOEKTOB;

YMmeTh:

Yposens |

IMPOBECTU KOHCTPYKTUBHBIC U MaTCPHUATIbHBIC pAaCYCThl XUMHYCCKUX PCAKTOPOB

Yposens 2

MIPOBECTU PHEPTETUUECKUE U KOHCTPYKTUBHBIE PACUEThl XMMUYECKHX PEaKTOPOB,
NPUMEHSEMBIX B TEXHOJIOTHYECKHX MIPOIIECCax, a TAKXKE MPOBECTH TEXHUKO-3KOHOMUYECKHH
aHain3 3G PEeKTUBHOCTH IpoIiecca

Yposens 3

COCTaBHTb MaTepHalIbHbIC M TEIUIOBbIEC OATaHCH aNlapaTOB, IPUMEHIEMBIX B XUMHUUECKUX
nporeccax; MPOBECTH KOHCTPYKTUBHBIE PacueThl XUMHUUECKUX PEAKTOPOB, TPUMEHSIEMbIX B
TEXHOJIOTHYECKUX MPOLIECCax; MPOBECTH TEXHUKO-3KOHOMUYECKUN aHaIN3 Y3 PEKTUBHOCTH
mpolecca

Baagern:




VYpoBenb | |[MeTronamu npoBeieHUs KOHCTPYKTUBHBIX U MaTepHAIBHBIX PacueTOB 000PYAOBaHUS

VYpoBeHb 2 |[MeTogaMu MpoBeIeHUsI KOHCTPYKTUBHBIX, MATEPUAIbHBIX U TETJIOBBIX PacyeTOB

obopynoBaHus

ypOBeHB 3 MCTOAaMU MMPOBCACHNA KOHCTPYKTUBHBIX, MATCPUAJIbHBIX U TCIIJIOBBIX paCYCTOB

000pyI0BaHUS; METOJJAMHU TEXHUKO-IKOHOMHYECKOTO U (PYHKIIMOHAIBHO-CTOUMOCTHOT'O
ananm3a 3¢ pekTuBHOCTH Mpoiecca

B pesyabTate 0cBOEHHS THCHHUILINHBI 00VIAIOIIAHCA JOJIKEH

4.1

3HATD:

411

MeTOo1pl 00pabOTKH U IpencTaBieHus pesynbratoB HUP, ucnons3yemsie npu noaroroske BKP
MarucTpa; KICTOYHUKU HAyYHO-TEXHUICCKOU HH(POPMAITUHU; METOJIBI U CIIOCOOBI aHaN3a U
CUCTEMAaTU3alMH HayYHO-TEXHUUYECKON HH(POPMAIUH 110 TEME UCCIIeI0OBAaHUS; METOIbI
MaTEMaTUYECKOro IJIAHUPOBAHUS U BBITIOJIHEHUSI SKCIIEPUMEHTA, METO/IbI ONITUMH3AIIUU U
00paboTKH pe3yabTaTOB U3MEPEHUS; HAyYHbIE MPUOOPHI U 000PYIOBAHUE, UCTIONb3yEeMbIE IPU
MIPOBEICHUH SKCIIEPUMEHTOB; TUITBI MATEMATUUECKUX MOJICIICH I TPOTHO3UPOBAHUS PA3IMYHBIX
SIBIICHUU U MaKeThl MPUKIAIHBIX IPOTPAMM JUIS BHITIOTHEHUS UCCIIEIOBATEILCKUX U TPOEKTHBIX
paboT; METOIbI KOHTPOJISI COCTAaBa MPOMBIIIJICHHBIX BBIOPOCOB, OIIEHKH UX BIUSHUS HA
COCTOSTHUE OKPY>KaIOIEel cpeibl; METOIbI IPEIOTBPAILIEHUSI 00pa30BaHUs U MepepadoTKU
MHOTOTOHHAXHBIX TPOMBIIIUICHHBIX TBEP/ABIX OTXO0JI0B; TEXHOJIOTHH MEPEepadOTKU 1
9KOJIOTHYECKH O€30MacCHOT0 YHUUYTOXKEHHS M 3aXOPOHEHHSI POMBIIIIIEHHBIX OTXOJIOB

4.2

YMeTh:

421

COCTaBJIATH M OOPMIIATH OTYETHI IO PE3yJIbTaTaM BhINOIHEHHBIX TanoB HUP;ocymecTBsITh
MIOUCK, 00pabOTKy M aHAJIN3 CUCTEMAaTHU3alMN HaAyYHO-TEXHUIECKOH HH(pOpMAIIUK TIO TEME
UCCJIEJOBAHHS; OCYLIECTBIIATH BHIOOP METOMK U CPEJCTB PEIICHUS [TOCTaBICHHON 3a1a4H;
BbIOMpATh METOIMKH, HAydHbIE TPUOOPHI U 00opyaoBanue 1 BeinoiaHeHnus HUP B coorBercTBun
C BBIOpAaHHOM TeMOM MCCIIeI0BaHMsI; TPOBOUTH SKCIIEPUMEHTHI B COOTBETCTBUH C MJIAHOM
HCCJIEIOBaHMSI; POBOJIUTH 00pabOTKy, 00001IeHIE, 00CYXKIEHUE U MPEACTABIEHUE Pe3yIbTaTOB
UCCIIEIOBaHMsL; OLIEHNBaTh () (hEeKTUBHOCTD pa3pabOTaHHON TEXHOJIOTHH; UCTIONIb30BATh
MAaTEMAaTUYCCKUE MOJCIN JJIA IMIPOTHO3UPOBAHUSA Pa3JIMYHBIX SIBJICHUM U TTaKETHI IMPUKITATHBIX
porpaMM JJIsi BBIITOJHEHHS UCCIIEA0BATENBCKUX U MPOEKTHBIX pabOT; HA OCHOBE 3HAHUS
KOHerTHOI\/’I TEXHOJIOTHUH NPOU3BOACTBA COCTABUTH IMCPCUCHDb KOHTPOJIHNPYCMBIX rokazareJieii B
cOpocax, BEIOpOcax M TBEPJIbIX OTX0/aX MPOU3BOJICTBA; pa3padaThIBaTh METO]] TEPEPaOOTKU HITH
9KOJIOTHYECKN 0€301acHOr0 YHUYTOXKCHUA OTXOJ0B JJIA KOHKpCTHOfI TCXHOJIOI'MH IIPONU3BOACTBA

4.3

Baajgerb:

43.1

CIIOCOOHOCTHIO K a0CTPAaKTHOMY MBIIUICHUIO M aHAIHU3Y; HaBBIKAMU MIPEJICTABICHUS PE3YIbTAaTOB
BBITIOJTHEHHON pabOTHI B BUJIE 0030pOB, HAYYHBIX JTOKJIAJOB M MMyOIMKAIIUNA C UCTIOIh30BaHUEM
COBPEMEHHBIX BO3MOXKHOCTEH MH(POPMAIIMOHHBIX TEXHOJIOTUH; yMEHHEM BBIOOpa METOIUK U
CPENICTB pelieHus 3a/1a4 uccienaoBannii mo reMarnke BKP maructpa; HaBeikamu 00pabOTKH 1
00CyXJIeHUs pe3yIbTaTOB UCCIICIOBAHMSI; HABBIKAMU HCIIOJIb30BaHUS COBPEMEHHBIX
WH()OPMAITMOHHBIX TEXHOJIOTHUH JIs1 00pabOTKH U aHaM3a Pe3yIbTaTOB IKCIIEPUMEHTOB U
HUCIIBITAHM; HaBBIKAaMU KQueCTBEHHOTO 1 KOJIMUECTBECHHOI'0 aHAJIM3a MaTeMaTHUUYSCKUX MOJIeIeH
JUISL ONIMCAHUS Y IPOTHO3UPOBAHMS PA3JIMYHBIX SIBICHUI; HABBIKAMU HCIIOJIb30BAHUS ITAKETOB
MPUKJIATHBIX TPOTPAMM JIJIsl BBIMIOJTHEHUS UCCIIEIOBATELCKUX M MPOCKTHBIX pa0dOT; HaBBIKAMU
pa3pabOTKX MEPOTPUATHIA 110 KOMITJIEKCHOMY HCTIOJIb30BAaHUIO CHIPhS M 3aMeHe Je(UIIMTHBIX
MaTepHaJIOB, a TAK)KE M3BICKAHUIO CIIOCOOOB YTHIIM3AIMKA OTXOJ0B IPOU3BOJICTBA

5. COAEPKAHME ITPAKTUKH

Kox

3aHATHSA U TeM /BUJ1 3aHATHS/ Kype (7071 PAaKT.

HaumenoBanue pazaesion | Cemectp /| Yacos | Kommneren- | Jluteparypa | Unte | [lpumeuyanue

Paznea 1. Boioop Tembr BKP
MAarucTpa, MeToIu4ecKoe u
JKCIePUMEHTAIBHOE
olecneyeHue ee




11

Hayunsble uccnenosanus,
HaIpaBJICHHBIE Ha
pa3BUTHE TEXHOJIOTUU
XMMHYECKHX BEIISCTB B
marepuaios. /Tema/

O6ocHoBaHMe YK-3 VK-6 J1.1
HaIpaBJICHUS OIIK-1 JI1.3J12.2
TEXHOJIOTHYECKHUX OIIK-2 J12.3J12.4
HCCIIENOBaHUI B o0acTu OIIK-3 JI2.6J13.1
TEXHOJIOTHH XUMUYECKUX OIIK-4 IIK J3.2
BEILIECTB U MAaTEPUAJIOB. -1 1IK-2 |21 323 54 35
OcHOBHBIE IIEPCIIEKTHBHBIE [IK-3 TIK-4 26
HaIpaBJICHUS Pa3BUTHS ITK-5 TTK-6
XUMHUYECKOTO [TK-7 T1K-8
npousBocTBa. [Ipobnembl I1K-9
U 3a71a4d Pa3BUTHUS
OTJICITBHBIX IPOHU3BOJICTB,
HaIpaBlieHHbIC HA
yIIy4IIEHUE Ka4eCTBa
IPOYKIHH,
YKOHOMUYECKUX
MoKa3aTeNel U OXpaHbl
OKPYKAIOILEH Cpeabl.
Mp/

1.2 |ObGocHOBaHHE
AKTyaJIbHOCTH
HaTPaBIICHUS
WCCIIETOBaHMM, BEIOOD
TeMbl, ((OPMUPOBAHHE
LeJen U 3a1a4
uccienobanus. /Tema/
Ha ocHoBaHuM JaHHBIX VK-3 YK-6 J12.2
JUTEPaATyphl BEIOOP TEMBI OIIK-1 JI2.3J13.1
UCCIIEI0BAHMUS. OIIK-2 J3.2
CymiecTByroniue OIlK-3 213356
po0JIeMbl BHIOpAaHHOTO OIIK-4 TIK
HarpaBJICHUS -1 [IK-2
UCCIIEI0BaHUMN. IK-3 TIK-4
[{enecoobpa3HoCTh ITK-5 TIK-6
pelieHus mpooyieM ITK-7 T1K-8
BBIOpAaHHOTO [1K-9
HaTpaBIECHUS
UCCIICIOBAHMSI.

DopmMyIHPOBKA LIEH U
3a/1a4 UCCIIEIOBAHUSA C
YYETOM BO3MOKHOCTEN UX
BeinonHenus. /In/




1.3

Br16op metoank
WCCJICIOBAHMS U HAyYHBIX
prOOPOB /ISl BBITIOTHCHUS
9KCIIEPUMEHTA, COCTABJICHHUE
pabouero 1aHa
nccienosanus. /Tema/

O6ocHoBaHuE BbIOOpA YK-3 YK-6| JI1.1J12.2
METOJIOB UCCIICIOBAHUS U OIIK-1 JI2.3J13.1
MPUOOPOB JIJIsI BHITTOJTHEHHSI OIIK-2 J13.2
IKCIIEPUMEHTA B OIIK-3 [21 233536
COOTBETCTBUH C LIEIBIO OIIK-4 TIK
BbIOpaHHON TEMBI -1 IIK-2
nccienosannsa. CocraBieHUe T1K-3 I1K-4
pabouero miaHa [TK-5 TIK-6
HUCCIIEIOBAHUI B TIK-7 T1K-8
COOTBETCTBUHU C IK-9
MOCTABJICHHBIMHU 33JITAYaMHU.
PaGounii man
UCCJIE0BAHMS, OTPAKAFOLIUI
npeIMeT UCCIe0BaHuUs,
OUYEPETHOCTh U JIOTHIHYIO
MOCIe0BATEIHHOCTh
HaMEYeHHBIX pabort. /IIp/

1.4 |OcBoeHne METOOUK U
prOOpPOB B XOJI€ HAYYHOTO
uccienoanus. /Tema/
I'ocymapcTBeHHBIE YK-3 VK-6 | JI1.1J12.2
CTaHIapTBEl Ha KOHKPETHHIE OIIK-1 |JI2.3J13.1J13.2
METOJIbl aHau3a. MeToauku OIlK-2
BBITIOJTHEHUS MIPOIIECCOB OmnK-3 | 21939536
HCCIIETYEMOT0 OIIK-4 TIK
MIPOU3BO/ICTBA, BEIIECTBA UITH -1 TIK-2
MmaTepuana. Teoperuueckue TK-3 TIK-4
OCHOBBI UCTIOJTBb3YEMBIX TIK-5 TIK-6
METOJIOB UCCIIeTOBaHMIA. TK-7 TIK-8
WNHcTpykuun o TK-9
DKCIUTyaTaIK U 0€301macHbIM
METOIaM paboTsl I
HAyYHBIX pudopoB u
00opyIoBaHU,

MPEAYCMOTPEHHBIX  IJIAHOM
uccienoBanus. Pe3ynbTarhl
UCCIIeI0BaHMS,
MOATBEPKIAIOIINE OCBOCHHUE
METOMK, npudopoB u
00opyIoBaHUs pu
BBITIOJIHEHUM UCCIIEA0OBaHUI
o TEeM€  MAarucTepcKou
mucceprauu. /I1p/




[TpopaboTka 411 |YK-3 YK-6| JI1.1J12.2
TEOPETHIECKOTO OIIK-1 JI2.3J12.4
marepuaia. Beimonnenue OIIK-2 JI2.6J13.1
Hay4HO- OIIK-3 J13.2
HCCJIEI0BATENbCKOM OIIK-4 I[IK| 21 23 26
paboTHI IO TeMeE -1 [IK-2
nuccepranuu. [logroroBka I1K-3 TIK-4
IOKJIaJ1a 110 TeEME [1K-5 T1K-6
mucceprauu. /Cp/ [TK-7 TIK-8
IK-9
1.5 |IIpomexyTouHbIil
KOHTpoJIb /Tema/
Jlokan 1mo Teme 4 |YK-3 VK-6 J2.2
nuccepTaruu. /3auét/ OIlK-1 JI2.3J13.1
OIIK-2 J3.2
OIIK-3 2133 56
OIIK-4 TIK
-1 [IK-2
[1K-3 TIK-4
[1K-5 TIK-6
[TK-7 TIK-8
IK-9
Paznen 2. Teopernueckoe u
IKCIIEPUMEHTAJIBHOE
ucciaegrosanue no reme BKP
MarucTpa
2.1 |Teopermueckuii aHAIN3 TIO
teme BKP marucrpa. /Tema/
Teopernueckuii aHaN3 4 |YK-3 VK-6( JI1.1J11.2
MpeaIMeTa UCCIIEN0BAaHUS U OIIK-1 JI1.5J12.2
COCTaBIICHHUE OIIK-2 2.3
aHAJIMTUYECKOTro 0030pa OIIK-3 JI2.5J13.1
JAHHBIX JTUTEPATYPBI. OIIK-4 TIK JI3.2
CoBpeMEHHOE COCTOSIHUE -1 1IK-2 (31 23 3536
HCCIIETyEMOM TEMBI U I1K-3 T1K-4
KOHKpEeTH3alus IIaHa [1K-5 I1K-6
nanbHENIIe paboThl U ITK-7 TIK-8
000CHOBaHUE 1IENIU U 33124 IK-9

uccnenoBanusi. CriocoObl
MIPEJICTABICHHS HAYIHBIX
pabot. Conepkanue u
odopmiieHre HAyYHOU
nyonukanuu. /Ip/




2.2

IIpenBapurenbHbIe
JKCHEPUMEHTAIbHBIE
UCCJIEI0BAHMS 110 TEME
pabotsl. /Tema/

Brmonnenue YK-3 YK-6 J1.2

HKCIIEPUMEHTOB I10 IUIaHY OIIK-1 JI1.5J12.2

HUCCIIEIOBAHUS. OIIK-2 J12.3

[TpoBenenue OIIK-3 JI2.5713.1

0THO(DaKTOPHBIX OIIK-4 I1IK J13.2

IKCHepUMeHTOB. OleHKa -1 TIK-2 (31 22 33 26

YpOBHEH (aKTOPOB, I1K-3 I1K-4

BIIMSIOIIMX HA pe3yJIbTaT [1K-5 T1K-6

nponeccoB. Bo3aMOXHOCTh [1K-7 T1K-8

KOPPEKTUPOBKHU I1K-9

TEOPETUYECKHUX MOIXO/IOB.

/Mp/

2.3 |Maremaruyeckoe

TUTaHUPOBAHHE

JKCIIEPUMEHTA U

OTITHMH3AITHS

pEeKHUMa UCCIIETyeMOTO

nporecca. /Tema/
Meroasl u3ydeHus VYK-3 VK-6| JI1.1JI1.2
MHOTO()aKTOPHBIX OIIK-1 JI1.5J12.2
3aBucuMocTer. Marpuna OIIK-2 2.3
TUTAHUPOBAHHSI OIIK-3 JI2.5713.1
JKCIIEPUMEHTA 110 OIIK-4 [1IK J3.2
BbIOpaHHOMY II1aHy. Pacuet -1 TIK-2 (91 92 33 35
KO3 PHUIHNEHTOB ypaBHEHUS I1K-3 I1K-4 26
perpeccun.CocTaBieHNE [1K-5 TIK-6
MAaTeMaTUYECKOTO ONMCAHUS [TK-7 TIK-8
HACCIENYEMOTO TIPOIIECCa HA ITK-9

OCHOBE JIaHHBIX,
MOJIYYE€HHBIX C TIOMOIIIBIO
METOJ1a MaTEMATUYECKOTO
TJTAaHUPOBAHUS
sKcnepuMenTa. Beibop u
MCIIOJIb30BaHUE MOJIENH IS
ONTHMHU3ALMHU ITPOLECCa.
Maremarnueckoe
MOJIETUPOBAHUE
ONITUMAITEHBIX YCIIOBHIA
IIpoLIEcca C UCIIOJIb30BAHUEM
MIPOrpaMMHBIX MTAKETOB.
Onpenenenne 3HaYUNMOCTU
K03 (HULIHEHTOB perpeccu.
AJlIeKBaTHOCTh
MaTeMaTHYECKOr0 OMMCAHUS
nporecca. /I1p/




BrinonHenue Hay4Ho- 411 |YK-3 VK-6| JI1.1JI1.2
HCCIIE0BATEIIbCKOM paboThI OIIK-1 JI1.5J12.2
10 TEME AUCCEPTALHH. OIIK-2 J2.3J12.4
Hanucanne naydnoi OIIK-3 JI2.5J13.1
nyOJIMKanuy (CTaThs, OIIK-4 IIK J3.2
TE3UChI, MATEPUAIIBI) TIO -1 1IK-2 |31 3233935
TEeMe JUCCEPTALUH. [IK-3 TIK-4 26
IToaroroBka qokiiaaa mo TIK-5 T1IK-6
teme auccepramun. /Cp/ IK-7 I1IK-8
I1K-9

2.4 |[IpoMeXyTOYHBII KOHTPOIb
/Tema/
Jlokaz 1o Teme 4 |YK-3 YK-6 J2.2
auccepTarnuu. /3auét/ OIIK-1 JI2.3J13.1
Paznes 3. DxkcnepuMeHTaIbHAS U
TEXHOJIOrHYeCKas CTaaus
uccjaenosanus no reme BKP
Marucrpa.

3.1 |Teoperndeckne OCHOBBI
AKCIIEPUMEHTAILHOTO U
TEXHOJIOTHIECKOTO
mpolecca 1o Teme
uccnenoBanus. /Tema/
Br10op ontumansHOro 4 |YK-3 VK-6 J1.1
COCTaBa dJIEKTPOJINTA U OIIK-1 JI1.2J12.2
peXrma npoBEACHUS OIIK-2 J12.3J13.1
AKCIIEPEMEHTAIBHOTO OIIK-3 JI3.2
HUcCIeq0BaHusl. OIIK-4 IIK |21 D2 23 D6
Maremaruueckasi MOJIETb U -1 IIK-2
ONTUMAaJIbHBIE YCIIOBUS I1K-3 I1K-4
HCCIIEyeMOTO TIpoliecca. ITK-5 TIK-6
CoBpeMeHHbIE BapUAHTHI I1K-7 I1IK-8
TEXHOJIOTHYECKUX CXEM ITK-9

UCCIIETyeMOTO
MIPOU3BOJICTBA U
MIPUMEHSEMOE COBPEMEHHOE
obopynoBanue. Beroop u
000CHOBaHUE
MIPUHUMAEMON
TEXHOJIOTUYECKON CXEMBI C
TOYKH 3PCHHUS TCOPHH,
TEXHOJIOTUH U
MIPUMEHSIEMOTO
000pyIOBaHUS C YIETOM
IKOJIOTHUECKHUX

0COOCHHOCTEH TpoIrecca.
/Mp/




3.2 |Brmosnenue
JKCIIEPUMEHTA 10 TeEME
uccienoanws. /Tema/
DKCTepUMEHTaTbHAS YK-3 YK-6 1.4
YCTaHOBKH ISt OIIK-1 JI1.6J12.1
ucciaenosanus. [logroroska OIIK-2 J12.2J12.3
AJIEKTPOXUMHUYECKOU OIIK-3 JI2.7J13.1
aueiiku. [Toadop OIIK-4 IIK J3.2
3JIEKTPOJIOB: OCHOBHOTO, -1 [IK-2 9123 56
BCIIOMOTATEJIBHOTO U [1K-3 [1K-4
3JICKTPOJIa CPAaBHEHUS. ITK-5 I1K-6
[TpuroroBiaeHNe U OUUCTKA [1K-7 T1K-8
anekTposuta. CocTaBiieHHE ITK-9
MPOTPaMMBbI U CHSTHE
MOJIIPU3AIMOHHBIX
KpuBBIX. OOpaboTKa
PE3yIbTaTOB U3MEPEHUSI.
/Mp/

3.3 |Pa3paboTtka
TEXHOJOTHYECKON CXEMBI
UCCIIETyeMOTO
npouns3BojcTia. /Tema/
Pa3zpaboTka OCHOBHBIX YK-3 YK-6 J2.2
CTaJUi UCCIENYEMOrO OIlK-1 JI2.3J13.1
MIPOM3BOJICTBA IS OIIK-2 JI3.2
HCIIOJIb30BaHMUS B OIIK-3 213336
TEXHOJOTHYECKON YacTH OIIK-4 TIK
BKP. Ocobennoctu -1 IIK-2
Ka)XJ0i cTaJuu mporecca [1IK-3 TIK-4
pOU3BOJICTBA. BriOOp [1K-5 TIK-6
yCJIOBHI 00paboTKH [TK-7 TIK-8
MPOIYKTa HA Ka)XJIOM dTare ITK-9

MPOU3BOACTBA. PexrMBbI
00paboTKH OCHOBHOTO
mporiecca 1mo pe3yyibraram
UCCJIEI0BAHMUS.
CocraBneHue
TEXHOJIOTHYECKON CXEMBI.
CocraBneHue
MPUHIUITNATBHON CXEMBI
MPOU3BOJICTBA C YKa3aHUEM
OCHOBHBIX MaTe€pUATBHBIX
OTOKOB. Pacuer
MaTepuaibHOro GanaHca.
Pacuer u moxbop
TEXHOJIOTMYECKOTO
obopynoBanus. Pacuer
pacxojia 3HEPropecypcos.
Pacuer u cocraBnenue
TaOJIMIIBI TEXHUKO-
HKOHOMUYECKHUX
rokKasareJiei mpoiecca
npousBoacTa. /Ip/




BrlnosnHenue Hay4HO- 411 |YK-3 VK-6| JI1.1J12.2
MCCIIEI0BATENCKOM PaOOTHI OIIK-1 J12.3
10 TEME AUCCEPTALIUH. OIIK-2 J12.4J13.1
IToaroroBka gokianaa mo OIIK-3 JI3.2
teme auccepranun. /Cp/ OIIK-4 IIK| 2133 26
-1 IIK-2
I1K-3 T1K-4
I1K-5 TIK-6
I1K-7 T1IK-8
I1K-9
3.4  |IIpoMexyTOYHBIH KOHTPOJIb
/Tema/
Jlokman mo Teme 4 |VK-3 VK-6 2.2
nuccepTaruu. /3auét/ OIIK-1 JI2.3J13.1
OIIK-2 JI3.2
OIIK-3 2123 D26
OIIK-4 TIK
-1 IIK-2
ITK-3 T1K-4
I1K-5 TIK-6
I1K-7 TIK-8
I1K-9
Pa3nen 4. 3aBepmaromuii 3tan
Hay‘lHO-HCCJ’IeZIOBaTeJ'ILCKOﬁ
paGoThI MarucTpa.
4.1 |O600meHue U 00CyKIeHNE

pe3yNbTaTOB MPOBEICHHOTO
nccienosanus. /Tema/




O06o0011eHNE Pe3yIbTaTOB
TEOPETUYECKHUX U
AKCIIEPUMEHTAIbHBIX
ucciaenoBanui. Beiasnenue
UTOTOBBIX PE3yJIbTaTOB
UCCJICIOBAHMUS.
YcTaHOBIEHHE HOBBIX
3aKOHOMEPHOCTEH,
3aBUCUMOCTEH, peIIEeHUN
MPAKTUYECKUX 3ajau.
DopMynMpOBaHUE HAYYHON
HOBU3HBI, TEOPETUUECKON
3HAYUMOCTH U
MPAKTUYECKON IIEHHOCTHU
KOHEUHBIX PE3YJIbTATOB.
HoBrle HayuHBIE 331241 B
CBSI3U C 3aBEpILICHUEM
JAHHOTO dTana
WCCJICIOBAHMS, ITYTH U
METO/IbI IPOIOJIKEHUS
UCCJIEIOBaHMSI 110
BBIOpaHHOU Teme. /I1p/

YK-3 YK-6
OIIK-1
OIIK-2
OIIK-3

OIIK-4 IIK
-1 IIK-2

[IK-3 TIK-4

I1K-5 I1K-6

IK-7 I1IK-8

I1K-9

J1.1
J1.2J12.2
JI2.3J13.1

J3.2
2193 56

4.2

@dopMbI IpeICTABICHUS
PE3yIbTaTOB HCCIICOBAHMUS
B BKP maructpa. /Tema/




OcHoBHbIE TpeOOBaHUS K 10 |VYK-3 VK-6( JI1.3J12.2
MarucTepCKuM OIIK-1 JI2.3J13.1
JUCCEPTAIUSIM. OIIK-2 JI3.2
Odopmnenue OIIK-3 |31 3354055
MarucTepcKoun OIIK-4 TIK 26
nucceptaruu. Oomue -1 [IK-2
TpeOOBaHUS K CTPYKTYpE U [IK-3 TIK-4
npaBuaM opOpMIICHHUS ITK-5 TTK-6
BKP, nx cooTBeTCTBHE I1K-7 I1IK-8
I'OCT 7.32-200 na «Otyer I1K-9
0 HayyHO-
HCCJIEIOBATENLCKON
pabote», 'OCT 7.9 nns
cocraBneHus pedepara.
[IpaBuna opopmieHus
oubMorpaguIecKoro
crucka.lIpencraBinenue
TaOJIMYHOT0 MaTepuaa.
IIpencraBnenue maTepuaa
B rpaduyeckoit hopme.
Pucynku, cxemsl,
nuarpammbl. Oomme
MIpaBHJIA TIPEICTABICHHUS
dbopmyn, HanMcaHue U
00BsCHEHHE CHMBOJIOB,
BXOJIAIINX B (hopmyity,
odopmIIeHHE TTPUITOKEHUN
Y IPUMEYaHU.
Ucnonp3oBanne
pe3yNbTaTOB HCCIEI0BaHUN
B TEXHOJIOTHYECKON YacCTH
BKP. [ToarotoBka k 3ammure
nucceptaruu. /I1p/
Beinonnenue u 414 |VK-3 YK-6| JI1.3JI12.2
odopMIIeHHE HAyIHO- OIIK-1 JI2.3713.1
HCCIIEIOBATENLCKOM PaboThI OIIK-2 J3.2
10 TEME JUCCEPTAIUH. OIIK-3 [3123 5435
IToaroroBka gokiama K OIIK-4 IIK 26
3amute aucceptaruu. /Cp/ -1 TIK-2

IK-3 TIK-4

ITK-5 TIK-6

ITK-7 T1K-8

IK-9

4.3

ITpoMeKyTOUHBIN KOHTPOJIb
/Tema/




Jloksaz 1o Teme 4 4 |YK-3VK-6| JI1.1J12.2 0
nuccepTaruu. /3auér/ OIIK-1 JI2.3J13.1
OIIK-2 JI3.2
OIIK-3 D152 933 56
OIIK-4 IIK
-1 TIK-2
I1K-3 I1K-4
I1K-5 T1K-6
I1K-7 I1IK-8
I1K-9

6. P°OHI OHEHOYHBLIX CPEJICTB

6.1. KoHTpoJbHbIE BOIPOCHI M 3aaHNS

Kontponbnsie Bonpock! (1 cemectp):
Onuumre, B 4eM COCTOUT aKTyaJIbHOCTh MUCCIIEOBAHUS, BKJIIOYAIOIIAsl IOCTAHOBKY MTPOOJIEMBI, a TAaKXKe
0030p ¥ CpaBHEHHUE CYIIECTBYIOUINX CIIOCOOOB €€ PEeIICHHS.
Chopmynupyiite 1eab 1UCCEPTALUOHHOTO UCCIIEOBAHUS.
[lepeuncnure 3agaum, KOTOPbIE HEOOXOMMO PEIINTH ISl TOCTH)KEHUS TaHHOM IIETIH.
OOBsicHUTE, UTO ABISAETCA OOBEKTOM U IPEIMETOM UCCIICAOBAHMSL.
[lepeuncnure npuMepHbIE METO/IbI U CPEJCTBA UCCIIEIOBAHUS, KOTOPBIE Oy IyT MPUMEHSTHCS B X0J1€
BBINOJIHEHUS TUCCEPTALIMOHHON padoThI.

Kontposbnbie BOnpock! (2 cemecTp):
Kakoe ycrnoBue Heo0X0auMo coOII01aTh IS MOJTyYeHHsI JOCTOBEPHOI'O pe3ybTaTa Ipy UCCIeI0BaHUN?
UTo B TEOPHH UHKEHEPHOTO 3KCIIEPUMEHTA Ha3bIBAETCS BEIOOPKOH?
UYTo B TEOPHH MHKEHEPHOTO SKCIIEPUMEHTA Ha3bIBAETCSI OINOKON N3MepeHus?
KaxoBa npuunHa BOZHUKHOBEHUS OLIMOKYU MpY IPOBEACHUH dKCIIEpUMEHTA?
Kakum 00pa3oM paccuuTbIBaeTCs OTHOCUTENNbHAs OIMOKa?
OpHMM U3 TOKa3aTesneil OleHKH pa3dpoca JaHHBIX SBISIETCS CTaHAapTHOE oTKiIoHeHue. Kakoil o6beM
HOPMaJIbHO PAcIpeAEIEeHHBIX JaHHBIX PACIIOaraeTcs B IpeAeax OAHOrO CTaHAapTHOIO OTKJIOHEHUS?
Jj1g 9ero npu NpoBeACHUH SKCIIEPUMEHTOB PACCUNTHIBAETCS CPEJHEE 3HAUEHUE N3MEPSIeMON BETUUNHBI?
Kak popmynupyercs HysneBas runoresa?
Kax ¢popmynupyercst pabouas runoresa?
Yro Takoe JOBEPUTENBHBIN UHTEPBAN?
JIJ1st KakMX TUITOB JAHHBIX MOXKET PUMEHSTHCS KpUTEpUil "xu-kBaapar'?
Jlig Kakux ciydaeB npuMmensieTcs: kpurepuil Gumepa?
Kakas runotesa noarBepxaaercs, €clid pacyeTHOe 3HaueHue t-recta 00Jiblie KpUTUYECKOTO?
Yro orieHrnBaeT KO3(GUIMEHT KOppesun?
Kakue 3HaueHns MOKET IPUHUMATH KO3PPUITUEHT KOPpEeIsuu?
Yro oTpakaeT K03 UIMEHT AeTepMUHAIIUN?
Kakue oTKIIOHEHHS pacCUYUTHIBAIOTCS NP HCIOIb30BAaHUH METO/1a HAUMEHBIIINX KBAJPaTOB?
OnHoif U3 3a7a4 MccaeI0BaHUs SBISIETCS HAXOXKACHUE YPaBHEHHSI PETPecCUu, KOTOpoe Obl XOPOIIO
OIHCHIBAJIO SKCIIEPUMEHTANIbHbIE TaHHbIe. C MOMOIIBI0 KAKOTO KPUTEPHS OCYLIECTBIISIETCS TPOBEPKA
HalJEHHOIO ypaBHEHUS Ha aJI€KBAaTHOCTb?
OpHol U3 337124 UCCIIEIOBAHUS SIBIISIETCS HaXOXKACHUE YPAaBHEHUSI PErPECCUU, KOTOPOe Obl XOPOLIO
OIHCHIBAJIO KCIIEPUMEHTANIbHBIE 1aHHbIE. C MOMOLIBI0 KAKOTO KPUTEPUS OCYIIECTBIISIETCS IIPOBEPKA
3HAYUMOCTH KO(DPUITMEHTOB TOJTYICHHOTO YPaBHEHUS?
UYro sBiseTCS LEIBIO IUIAHUPOBAHUS SKCIIEPUMEHTA?
Kakoe u3 ycinoBuii He00X0UMO BBINOIHATH NPH JIAHUPOBAHUU SKCIIEPUMEHTA, YTOOBI 00ECIEUUTh
MaKCUMaJIbHYIO 3P (PEKTUBHOCTH SKCIIEpUMEHTA?
C xakoil ienbIo B X0/i€ IUTAHUPOBAHMSI SKCIIEPUMEHTA OCYILECTBIIAIOT KOJAUPOBAHUE EPEMEHHBIX ?
OnHoit U3 3a1a4 ONTUMU3AIUH SBJISIETCS BEHIOOP COOTBETCTBYIOIIETO KPUTEPHUS ONITUMAIILHOCTH. YUTO Takoe
KpUTEPUN ONTUMAIIBHOCTH?




B kakoii o6mactu (pakTOpHOTO MPOCTPAHCTBA pacHojaraeTcs "MouTH cTaloHapHas 001acTs"?
Kakomy yci0BUIO TOMKEH YAOBIETBOPSATh KPUTEPUN ONTUMAIBHOCTH?
Uro Ha3bpIBaeTCs JOBEPUTENBHON BEPOSATHOCTHIO?
Uto oTpaxkaeTr ypoBEHb 3HAUUMOCTH?
Kontposbnbie Bonpock! (3 cemectp):
Jliig kakux uenei HeoOXxoauMo MyOJIUKOBATh pe3ybTaThl HAYYHOU paboThI?
Kakue turbl myOomukanuii MCIIOMB3YIOTCS TSl TIOJTBEPKICHUS aBTOPCTBA HCCIICTIOBAHUS?
B kakom BHJie MOKHO ITyOJIMKOBATh Pe3ybTaThl HAYYHOU AESITENbHOCTH Ul MOATBEPkKACHUS (DaKkTa
HCCIIEIOBaHUs?
Kakue ¢popmbl myOnukanuii npuMeHsI0TCs Ui OIyOJIMKOBaHUS PE3YJIbTaTOB HUCCIEI0BAHUS?
JIiist KakuX 1eed B ’TOM CTydae BBITIOJIHIETCS MarucTepekas Auccepraius?
Kaxkue Bunbpl HayuyHbIX n31aHui ObiBatoT? [lepeunciaure ux.
Kakue Hay4HbIe H31aHUSI MOTYT OBITh UCITOJIb30BAHBI MPU HAMMMCAHUU JUCCEPTAIIMOHHON PaboThI?
Kakumu cnocobamu npezcraBieHus HHGOOPMAILIMK MOKHO BOCIOJIb30BATHCS AJIs OMMYOJIMKOBAHUS
pe3yIbTaTOB HAYYHOU NESITeIIbHOCTH?
[lepeuncnute OCHOBHBIE BU/IbI IyOMUKaLUi. YeM OHU OTIUYAIOTCS?
Kaxkue u3 nepednciieHHbIX BUAOB IMyOJIUKAIIUHA MOTYT OBITh UCIIOJIb30BaHbI TPU HATMCAHUU MaruCTepCOKM
nucceprainuu’?
Kaxkue Buapl myOiaukanuii MOXXHO MCTIOJB30BaTh JJIsl OMYOJIMKOBAHUS PE3YIbTATOB UCCIICIOBAHUMA?
[lepeuncnure u oxapakTepU3yiTe BUIbI HAYYHBIX MyOIMKAIMH, TOATBEPKAAOIINUX aBTOPCKOE MpaBo?
KontposbHbIe BOIIPOCH K 3a4eTy (4 cemectp):
YKaKuTe CylIecTBYIONIYIO MpobieMy, KOTopyro Bbl pemanu B paMkax Hay4HOTO UCCIeAOBaHUsA?
OrnuiuTe UMEroIrecs CrocoObl PEelIeHUs TaHHON TPOOJIEMBbI, UX JOCTOMHCTBA U HEJOCTATKHU?
VYkaxkuTe, Kakoe pellieHre NocTaBJIeHHON TpobieMbl Bol pe/iaraete K pacCCMOTPEHHIO B paMKax
Hay4YHOT'O UCCIE0BaHUs?
VYKaxxkuTe 11eJib HAy4HOT'O UCCIEA0BaHus, IEPEUNUCINTE OCHOBHBIE 3a1aun?
Uro sBisieTcst 00BEKTOM Ucciae0Banus? UTO SIBISETCS TPEAMETOM HUCCIEIOBaAHUS?
Kakue Meroas! nccienoBanusi Bel npuMeHs M 17151 JOCTUKEHUS IOCTABIEHHOM 11enu?
[IpoBenuTe aHanu3 nosyueHHbIX Bamu pe3ynabTatoB?
Kaxkue BbIBOJBI MOXKHO Cli€TIaTh HA OCHOBaHUU IIPOBEJICHHBIX HCCIIEJOBAHUIN?
KakoBbI mepcrekTuBBI MPUMEHEHUS PE3YJIbTaTOB, MTOJIYYCHHBIX B paMKax JaHHOW padoThI?

6.2. TeMbI MUCLMEHHBIX Pa00T

BrinonnHeHre MTUCEMEHHBIX padoT HE TTPEAYCMOTPEHO.

6.3. ®oH OLIEHOYHBIX CPEICTB

@DOH/T OIIEHOYHBIX CPEJICTB MPUIIATAETCSI.

6.4. [lepeueHsL BHAOB OLEHOYHBIX CPEACTB

VY CTHBIN 3a4€T C MpeCTaBIeHUEM PE3YJIbTaTOB Pa0OTHI B BUJIE JOKJIa/1a C OTBETOM Ha KOHTPOJIbHBIC
Bonpocsl (1,2,3,4 cemecTp)

7. YHEBHO-METOANMYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE ITPAKTUKH

7.1. PexoMeHnayemasi JiuTeparypa

7.1.1. OcHoBHAas JUTEpPATYpa

ABTOpBHI, 3arnaBue M3naTenscTBO, TO1
JI1.1 |'epacumoB b. 1., |OcHOBBI Hay4HBIX UCCIIEOBaHUI: yueb. mocodue M.: DOPYM:
Jpoo6simesa B. B., NH®PA-M, 2013
3noouna H. B.,

Hwxeroponos E.
B., Tepexosa I'. .

JI1.2 |boukapes B. B. OnTuMuzanust XMUMUKO-TEXHOJIOTUYECKHX TpotieccoB:  |M.: FOpaiit, 2016
yue0. mocobue s 6akanaBpuaTa ¥ MarucTpaTyphl




ABTOpHI,

3araBue

M3 paTenscTBO, TON

JI1.3 |AckanonoBa T. A., [[IoaroroBka MarucTepckou quccepTaiuu: yueo. Crapslii Ockod:
Bbamamos A. B.,  |mocobue THT, 2015
Jleonos C. JI.,

Tarapkun E. 10.,
dénopos B. A.,
Tartapkun E. 1O.

JI1.4 |Jamackun b. b., |2DnexTpoxumus: yaeOHUK M.: Xumus,
[Tetpuii O. A., KonocC, 2006
Hupnuna I'. A.

JI1.5 |Cunnses H. U. Teopus muaHupoBaHUs HKCIIEPUMEHTA U aHAJIU3 M.: U3narenscTBO

CTATUCTUYCCKHUX JIAHHBIX: yueO. mocooue aist maructpos|lOpaiit, 2014
JI1.6 |Anapees IO. 4. DNEeKTPOXUMHUS METAJIOB U CIUIAaBOB: yueOHoe nmocooue |M.: M3narenbckuit
Jom "Beiciiee
O6pazoBanue u
Hayxka", 2016
7.1.2. JlomoJHUTEJILHAA JJUTEPATypa
ABTODHI, 3arnaBue M31aTenseTBO, roj

JI2.1 |damackun b. b., |BBeneHue B 2IeKTpOXUMUYECKYIO KHHETHKY: yueOHOoe |(M.: Boicml. mik.,
[Tetpuii O.A. OCOOME JISl CTYI. XMM. CIIEIl. YH-TOB 1983

J12.2 |YepnpimioB E. A.  |OCHOBBI HHKEHEPHOTO TBOPYECTBA B AUIIJIOMHOM M.: Beicmr. mik.,

MPOEKTUPOBAHUN M MAarHCTEPCKUX IuccepTanusx: yued. |2008

nocooue

JI2.3 |knsp M. ©. OCHOBBI Hay4YHBIX HCCIIEI0BaHMI: yueOHOe mocodue M.: U3parenbcko-
TOpProBast
KOpIoparus
"Namxos u K", 2009
J12.4 |Ky3pmun C. H. Meroasl Hay4HBIX UCCIIEIOBAHUN B TEXHUYECKHUX Amnrapck: AI'TA,
3aavax: yue0. moco0. s CTY/. TeXH. CIIell. 2010
JI2.5 [OctpoBckuii I'. M.,|OnTuMu3anus TEXHUYECKUX CHCTeM: yuel. mocodue M.: KHOPVYC, 2012
SustounoB H. H.,
JlanteBa T. B.
JI2.6 |CsetnioB B. A. Hcropus HaydHOTO MeToJ1a: yuel. mocobue M.: Akagemuueckuii
IIpoekT; [lenoBas
kuura, 2008
JI2.7 |Kum JI. KuHeTtnka 371€KTpOXUMHYECKOTO PACTBOPEHUS M.: Mup, 1990
METAJIJIOB: HAYYHOE U3JaHKe
7.1.3. MeToauuecKkne pa3padoTKn
ABTODBI, 3arnaBue W3naTenseTBo, roj
JI3.1 |Cocnogckas H. I'., |[IporpamMma Hay4HO-HCCIIEA0BATENBCKON MPAKTHKH. Amnrapck: AI'TA,
Hctomuna H. B.  |Hampasnenue noarorosku 240100 "Xumuueckas 2014
TexHosorus". Marucrepckas rnporpamMmma - XuMus
TEXHOJIOTHs] HEOPraHNYECKHUX BEIIECTB U MAaTEPUAJIOB
JI3.2 |Cocnosckas H. I'., [['ocynapcTBenHast urorosas arrecranus Mmaructpano  |Anrapck: AHl'TY,

Hcromuna H. B.,
Hctomuna A. A.

HarpaBJieHUI0 "XUMHUUYecKas TeXHOJIOorus'": yueOHo-
METOJINYECKOE MTOCOOME 1O BHIMOTHEHHUIO U 3aIIUTE
BBITTYCKHON KBAIM(UKAIIMOHHON pabOTHI

2020

7.2. IlepeveHb pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""UnTepHer"




Ol

GalvanicRus — napopmannoHHo-00pa3zoBatebHbIil CaliT, CO3JJaHHBINH CHICIIUATHCTAMHK-
npodeccruoHalaMH B 00J1aCTH TaJIbBAHUKU M TATbBAHOTEXHUKHA COBMECTHO C KYPHAJIOM
«["anpBaHOTEXHHUKA U 00pabOTKA TOBEPXHOCTHY, CIICIUATM3UPOBAHHBIMU Kadeapamu
yuuBepcureToB, HUW u Bexymmmu komnanusmu Poccun. - http://www.galvanicrus.ru/lit/

92

Kapmanos, ®@. U. Ctatuctiueckue METo 16l 00pabOTKH IKCIIEPUMEHTAIBHBIX TAHHBIX C
ucnosb3oBanueM nakera MathCad : yue6noe nocooue / @. M. Kapmanos, B. A. OcTpeiikoBcKHid. -
Mocksa : KYPC : UHOPA-M, 2019. - 208 c. - ISBN 978-5-905554-96-4. - TekcT : 371eKTPOHHBIH. -
URL.: https://znanium.com/catalog/product/1016017

33

Hayunble uccnenoBaHus npyu BRIMOJTHEHUN MaruCTEPCKUX BBIMTYCKHBIX KBAIM(UKAIIMOHHBIX padoT
: yae6HOe mocobme / cocT. FO. A. Anapees, A. A. Menbhuk, I[1. B. llupnakna, A. H. Barypo. -
Kenesnoropck : ®I'bOY BO CIICA I'TIC MUC Poccuu, 2020. - 146 c. - Tekct : 3eKTPOHHBIM. -
URL.: https://znanium.com/catalog/product/1202011

54

Paiiz6epr, b. A. luccepramus u yueHas creneHb. HoBbIE MONOXKEHUS O 3alIUTE U
JIMCCEPTAIIMOHHBIX COBETaX C aBTOPCKUMU KOMMEHTApUsIMU (I0coOue AJisi coucKaresei) :
Hay4JHO-TIpaKTH4eckoe mocoome / b.A. Paiiz6epr. — 11-e usn., mepepald. u qorm. — Mockga :
NHOPA-M, 2020. — 253 c. — (MenemxmenTt B Hayke). - ISBN 978-5-16-005640-1. - Tekcr :
anekTporHbId. - URL: https://znanium.com/catalog/product/1091081

35

Bboym, I'. /1. MeTomonorust Hay4HbIX UCCIIEIOBAHUM (B KYPCOBBIX U BBIITYCKHBIX
KBaJIM(pUKAIIMOHHBIX padoTax) : yueonuk / I'. JI. boym, B. 1. PazymoB. — Mocksa : UHOPA-M,
2020. — 210 c. - ISBN 978-5-16-014583-9. - Tekcr : anekrponnsid. - URL:
https://znanium.com/catalog/product/1048468

06

[IpencraBnenue u BU3yanu3aius pe3yJibTaTOB HAYYHBIX UcciienoBanumii : yaeonuk / O. C.
Jlorynoga, I1. FO. Pomanos, JI. I'. Eropoga, E. A. Unbuna ; nox pex. O. C. JlorynoBoi. — MockBa
: IHOPA- M, 2020. — 156 c. - ISBN 978-5-16-014111-4. - Tekct : anekrponHsiid. - URL:
https://znanium.com/catalog/product/1056236

7.3.1 IlepedyeHb MPOrPaAaMMHOT0 00ecIIeYeHHs]

7.3.1.1|Office Pro + Dev SL [T'ocynapctBennsiii koHTpakT Ne 442019-004 ot 24.05.2019 cpok

JIercTBys 3 roaal

7.3.1.2|ChemDraw Professional Academic perpetual license [['ocynapcTBeHHBII KOHTpaKT Ne

3MO-007 ot 02.12.2019 r.]

7.3.1.3|7zip [GNU Lesser General Public License (LGPL)]

7.3.1.4|Evience [VuuepcanbHas obiectBenHas suiensus GNU GPL]

7.3.1.5(Mozilla Firefox [Mozilla Public License, GNU GPL u GNU LGPL]

7.3.1.6|Google chrome [Yuuepcanbhas obiectBeHHas jumen3us GNU GPL]

7.3.1.7|Mathcad Education - University Edition [["ocymapctBernbiit kontpakt Ne 3MO-007 ot

02.12.2019 .]

7.3.1.8|Zoom Professional Licenses [JloroBop moctaBku Ne I1-033/2020 ot 01.06.2020]

7.3.1.9|Kaspersky Endpoint Security [[{orosop Ne CJI-072/2019 ot 09.12.2019]

7.3.1.10{Mathcad Education - University Edition [[{orosop Ne I1-081/2020 ot 08.12.2020]

7.3.1.11{nanoCAD Plus 10.0 [Ceprudukar moss3oBareins nporpammsl aiast DBM Cepwuitablii Homep

NC100P-02580]

7.3.2 IlepeyeHb HHGPOPMAIMOHHBIX CIPABOYHBIX CHCTEM

7.3.2.1|Hayunas snextponHas 6ubnnorexa eLIBRARY.RU

7.3.2.2|UPBUC

7.3.2.3|Koncynprantlntoc

7.3.2.4|EnuHoe 0KHO 10ocTyna K HHPOPMAIIMOHHBIM pecypcam

7.3.2.5|Texakcnept

7.3.2.6|ndopmannmonno-anamuruueckas cuctema SCIENCE INDEX




7.3.3 IlepedeHb 00pa30BATEJILHBIX TEXHOJIOTHI

7.3.3.1|LMS Moodle

7.3.3.2|9BC Znanium

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE ITPAKTUKHA

8.1|/lns peanu3zanuy JUCHUILUIMHBI HEOOX01UMa yueOHas ayJuTOpus AJIs IPOBEJCHUS IPAKTUYECKUX
3aHATUI U IPOMEKYTOYHOW aTTECTAllUU, OCHAIICHHAS CIICIUATIM3UPOBAHHON MeOeNIbIO (CTOJBI,
CKaMbH, CTYJbsI Ul CTYJAEHTOB U IIperoiaBaTels, yueOHas J0CKa) U TEXHUYECKUMU CPEeICTBAMU
00yudeHus (IPOEKLMOHHBIM 3KPAHOM, KOMIIBIOTEPOM, MYJIbTUMEIUIHBINA IPOEKTOPOM).

8.2|CamocTosTenpHas paboTa 00y4Jaromuxcsi MOKET ObITh OPraHU30BaHa B YNTAILHOM 3aJIe U 3aJ1e
JIEKTPOHHOU MH(OpMALIH, KOTOPBIE TAKXKE OCHAILCHBI CHENNAIN3UPOBAHHON MeOEbIO (CTOIHI,
CKaMbH, CTYJIbA IJId CTYACHTOB U IIPCIIoAaBaTeiisd, U TCXHUYCCKUMU CpCACTBAMU OGy‘-IGHI/ISI
(TeneBU30pOM, MYJITBTUMEIUHHBIM IIPOEKTOPOM, TPOESKIIMOHHBIM SKPAaHOM, KCEPOKCOM,
IPUHTEPOM, CKAaHEPOM).

8.3|BrinonHeHne HayYHO-HUCCIIEI0BATENLCKOM pabOTHI 110 TeME TUCCEPTALUU MOXKET OBITH
OPraHU30BaHO B CHENUAIN3UPOBAHHBIX JTA00PATOPUAX Kadeapbl, OCHAILICHHBIX
CHeralIn3upoBaHHON 1a00paTOPHOM MeOEIbIO (CTOJIBI, CTYJIbS AJIsl CTYJEHTOB U IIpernoaaBarTels,
71a00paTOPHBIE XUMUUECKHE CTOJIBI, TA0OPaTOPHBIE XUMUYECKUE OCTPOBA, BBITSDKHOU IIKad) U
TEXHUYCCKUMU CPEACTBAMU O6y‘-ICHI/I$I.

9. METOINYECKHUE YKAZAHUA JUIA OBYYAIOLIUXCSA 11O OCBOEHUIO ITPAKTUKH

Hayuno-uccienoBartenbckass paboTa BKJIIOYaeT JBa BuAa pabOT - NPAKTHUECKHE 3aHATHS W
caMoCTOATeNbHAs padoTa.

B pamkax mpakTHYeCKMX 3aHSATHI pPEKOMEHIyeTcs BeJeHHE KOHCIEKTa s CHCTeMaTU3alluu
MOJIy9aeMOT0 TEOPETUYCCKOT0 W TPAKTHYECKOTO MaTepuayia, pa3pelicHHe BO3HHUKAIONIMX BOIPOCOB
YTOYHSIIOIIETO XapakTepa y mpenoaaBarens. [lomyuaemblii NEKIIMOHHBIM Marepral Heo0X0IuMo
peryisipHo TpopabaThiBaTh, a TaKXKe IMPOBOIUTH Oojiee TIIyOOKOE H3YYCHHE TeM IS 3aKpETUICHHS
MOJIYYEHHBIX 3HaHUHN. B 3TOM ciiyuae Takxke peKOMEHAyeTCs BeIeHHEe KOHCTIEKTOB.

CaMocrosiTenbHasl paboTa MO JAHHOW JWCIMILIMHE BKJIIOYACT JIBA HAINPABJICHUS - TOJATOTOBKA K
MPOMEXYTOUHOMY U HMTOTOBOMY KOHTPOJIO, a TaKXe BBINOJHEHHE Hay4YHO-HCCIEI0BATEIHCKOM
ACATCIIBHOCTH IO TEMATUKEC OUCCECPTALMOHHOIO0 HCCICIOBaHMA. HOI[FOTOBKa K MIPOMEKYTOUHOMY
KOHTPOJIIO MTPEIIOJIaracT CaMOCTOSTEILHYO TPOPab0OTKY TEOPETHUSCKOTO MaTepralia, paboTy ¢ OCHOBHOM
U JTOTIOJTHUTENHHOW TUTEPaTypOi U AIIEKTPOHHBIMU HCTOUYHUKAMH, MPEAJIOKEHHBIMH TIpernoaBaTenemM, a
TAKXC BBINIOJHCHUEC MWHAWBUAYAJIBHOTO 3aJaHUA II0 TEME AUCCCPTAIMOHHOIO HCCICAOBAHUA (HO
ceMecTpam).

BrImosTHeHNE HAayYHO-HMCCIIEOBATEIBCKOW pPabOTBI IO TeMe JUCCepTalliu  Tpeirnoiaraet coop
TEOPETUYECKOT0 MaTepuana 1Mo BLIOpaHHOW TeMe, MPOBEIEHUE SKCIIEPUMEHTAIBHBIX MCCIIeIOBAHUM,
00paboTKy M aHAJIN3 IMOTYYCHHBIX PE3yJbTATOB M HAITMCAHHUE IMOSCHUTEIILHOM 3alMCKU IUCCEPTAMOHHON
pabotel. Kpome Toro, mpemycmaTpuBaeTCs BBINIOJIHEHHWE WHIMBUAYAIBHBIX 3aJaHUA PYKOBOJIUTEINS
JUCCEPTAIIMOHHON paboThl (1Mo cemectpaMm). OpraHu3alio HAYYHO-HCCIICI0OBATEIHCKON pabOTHI 10 TeMe
JUICCepPTAIH OCYIIECTBIISIET HAYYHBIM PYKOBOAUTENH CTYACHTA.

[IpomexXyTOUHBII KOHTPOJIb PE3YJbTaTOB OCBOEHUS JHUCHHIUIMHBI OCYHIECTBISETCS IOCPENCTBOM
YCTHOTO 3aueTa. /[ MOATOTOBKM K 3a4eTy CTYACHT JOJKEH BBINOJHUTH WHIUBUAYATbHOE 3aJlaHue TIO0
TeMe JUCCEPTAIMOHHOTO UCCIIeoBaHus (IO CceMecTpaM), TOJITOTOBUTH JIOKIAJ | TIPEICTABHUTH
PE3yNbTaThl BHITOTHEHHONW CaMOCTOSITeNEHON paboThl. [locne mokmamy CTyAeHTYy 3a/1al0Tcs BOIPOCHI IO
TeME UCCJIEOBAaHMS U TI0 Pe3yJIbTaTaM 3allUThl BHICTABIISIETCS OLICHKA I10 IIKAJIE "3a4TEHO - HE 3a4TEHO".

Meroanueckue MaTepUalIbl IIPUIAratoTCs.
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1. IEJIX TIPAKTUKHN

11

dbopMHupoOBaHKE U pa3BUTHE MPO(HECCHOHATBLHBIX 3HAaHUH B chepe N30paHHON CTIeIMAIBHOCTH,
OBJIAJCHUC HCO6XOI[I/IMLIMI/I HpO(l)CCCI/IOHaJIBHBIMI/I KOMIICTCHIHAMU 110 HAITPABJICHUIO
MOJITOTOBKH, Pa3BUTHE HABBIKOB CAMOCTOSTEIILHON HaydYHO-UCCIIEIOBATEIBCKOW PaOOTHI,
pa3paboTKa 1 anpodanus Ha MPAKTUKE OPUTHHAIBHBIX HAyYHBIX MPEUIOKESHUHN U UCH,
UCTIOJIB3YEMBIX IPH MOATOTOBKE MAarMCTEPCKOM TUCCEPTALINU, OBJIAJICHHE COBPEMEHHBIM
MHCTPYMEHTAPHEM HAYKH JUIs IOMCKA U MHTEPIpETaluy HH(OPMAIIHH C IIETTbI0 €€ HCITOIb30BaAHMS
B IIPOIIECCE MPUHSTHS PEIICHUH.

2. 3AIAYU ITPAKTUKHU

2.1

OcHOBHO 3a7jaueil MPaKTUKK ABJSETCS IPUOOPETEHUE OIbITA B UCCIICAOBAHUH aKTyaIbHON
HAYYHOU MPOOJIEMBI, a TAaK¥Ke T0J00P HEOOXOIUMBIX MAaTEPUAJIOB ISl BHITTOJIHEHUS BBITYCKHOM
KBAJIM(PUKALIMOHHON pabOThl — MaruCTEpCKON AUCCepTaLMK; PACIIMPEHHE, CHCTEMATU3alus |
3aKpeIuIeHue TEOPETHYECKIX 3HAHHUNA 10 U3YYEHHBIM TUCIHUIIMHAM; TIOTBEPKICHHUE
aKTyaJlbHOCTH U MPAKTUUECKONW 3HAYMMOCTH U30paHHON MaruCTpaHTOM TEMbI UCCIIEJOBAHNS,
000CHOBaHME CTEIIEHH Pa3padOTaHHOCTH HAyYHOH MPOoOIeMBbl; pa3padoTKa HAydHOU padoueit
TUIIOTE3bl M KOHIENIIUU MarucTepCKoi tuccepTanuu; GopMUpoBaHUEe pabovero miaHa u
IPOTPaMMBI ITPOBEACHHUST HAYIHOTO UCCIIETOBAHMS; ITOJTyYeHHE HABBIKOB PUMEHEHUS Pa3IMYHbBIX
METO/I0B HAYYHOI0 SKOHOMHYECKOT0 UCCIIeI0BaHus; cOOp, aHaIu3 U 0000IIeHHEe HaAyYHOT'O
Marepuaia, B TOM YUCIIe CTATUCTUYECKOT0 MaTepraa o TeMe MaruCTepCKon AUCcepTaIum; coop
U aHAIMUTUYECKOe 00001IEHNE TEOPETUUECKOTO U AMIIMPUUECKOro MaTepuaa JUlsl JaJibHeHIux
HAYYHBIX ITYOJUKAIMi; IPAaKTHIECKOE yJ4acTHE B HAYYHO-UCCIIEIOBATEIbCKON paboTe KOJJICKTHBA
Kaeaphl U/UIIK OpraHU3aliy, B KOTOPOM MaruCTpaHT MPOXOAUT HAyYHO-HCCIIEI0BATEIbCKYIO
NPaKTUKY; BBISBICHUE MPUKIATHBIX HAYIHBIX TPOOJIEM JIesITeIbHOCTH OPraHNu3alliuH - MECTa
POXOXKJICHUS IPAKTUKU U 0OOCHOBAaHME MyTel UX pelleHus; IPOBEJCHUE HIKCIIEPUMEHTOB 110
TeMe JccepTaui 1 0pOpMIICHHE UX PE3YIIbTATOB C HCIOJIb30BAaHHEM KOMITBIOTEPHBIX
TEXHOJIOTU; MOATOTOBKA OTYETA U MPE3EHTALNHU O PE3YJIbTaTaX NPEAIUINIOMHON NPAKTUKH.

3. MECTO NPAKTHUKHU B CTPYKTYPE OBPA30BATEJbHOM ITIPOT PAMMBI

Hukxa (pasaen) OO [B2.B.01(ITn)

3.1

TpeOoBaHNus K NpeIBAPUTENbHON MOATOTOBKE 00YYAIOIIEr0Cs :

3.11

Amnanus COBPCMCHHBIX HAYYHBIX HCCIIeI0BaHUM

3.12

3amura OT KOPpO3uH 00OPYIOBAHKS XUMHUUECKUX U HEPTEXUMHUECKUX IMPOU3BOICTB

3.1.3

MeToapl UCIIBITAHUN U KOHTPOJIA 3JICKTPOJIIUTUUICCKUX HOKpLITI/Iﬁ

3.1.4

SJ'IGKTpOXI/IMI/ISI METAJIJIOB U CIIJIaBOB

3.15

TGOPGTI/I‘IGCKI/Ie H OKCIICPUMEHTAJIBHBIC MECTOBI UCCIICOJOBAHNA B XUMHUHU

3.1.6

TCOpCTI/IquKHC OCHOBBI BHGKTPOXHMHQCCKOIZ TEXHOJIOTMH BCIICCTB U MaTCpHUAJIOB

3.2

JAMCcuunIMHbI ¥ NPAKTUKH, IJI51 KOTOPBIX OCBOCHHE JAHHOM JUCHHMIIJIMHBI (MOXYJIs1)
He00X0UMO KaK NMpeAlIecTByomiee:

321

3aiuTa BBITYCKHOM KBAIU(PUKAIIMOHHOM pabOThI, BKIItOYask OJrOTOBKY K MPOIEIype 3alIUThl U
IIPOLIEYPY 3ALLUTHI.

4. KOMIIETEHIHUH OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA

TUCHUATUIMHBI (MOIYJIS)

YK-6: Crioco0eH onpeaeasiTb M peaju30BbIBATh NPHOPUTETHI COOCTBEHHOI 1eATeJbHOCTH U

cnocoobl ee COBCPUHICHCTBOBAHUA HA OCHOBE CAaMOOILICHKH

3HATD:

VYposensb 1 |conepkaHne MPOIECCOB CAMOOPTaHU3AIIMU U CaMO00pa30BaHUs

YpoBeHb 2 |conepikaHue MPOIECCOB CAMOOPTaHU3AlUK U CaMO0Opa30BaHusl, UX OCOOCHHOCTH H

TEXHOJIOTHH pCain3allvun

YpoBeHb 3 |conepikaHue MPOIECCOB CAMOOPTaHU3AINN U CaMO0Opa30BaHUsl, IX OCOOCHHOCTH U




TEXHOJIOTUH peau3alliy, HCXO/s U3 LIeJel COBEPIIEHCTBOBAHMS MPO(eCcCHOHANIBHOM
NEeATEIbHOCTH

YMerh:

Yposens |

YCTAaHABJIMUBATDL JIMYHBIC U HpO(l)eCCI/IOHaJ'IBHBIe eI C YYETOM IIPUOPUTETOB HeﬁCTBHﬁ

Yposens 2

TUTAHUPOBATH JIMYHBIE ¥ MTPO(EeCCHOHANIBHBIC IIETH ¢ YI€TOM COOCTBEHHBIX U KOMaH/IHBIX
pecypcoB

VYposens 3

YCTaHAaBJIMBATb JINYHBIC U HpO(bGCCI/IOHa.HBHBIG e € Y4€TOM IMPUOPUTETOB HeﬁCTBHﬁ;
IJIaHUPOBATH JIMYHBIC U HpO(bGCCI/IOHa.HBHBIe ey ¢ yucToM COOCTBEHHBIX U KOMaHIHBIX

pecypcoB

Baagern:

Yposens |

MCTOAUKAMH CaAMOMOTHUBAIIMU K ITIOCTOSIHHOMY COBECPIIICHCTBOBAHUIO

Yposens 2

METOJIMKAMH CAMOMOTHUBAITUHU K TTOCTOSSHHOMY COBEPIICHCTBOBAHUIO PaHEE MPHOOPETEHHBIX
3HAHUM U YMEHUH

Yposens 3

METOAMKaMH CAaMOMOTHUBAILIMH K TIOCTOSIHHOMY COBEPIIIEHCTBOBAHUIO PaHEE MPUOOPETEHHBIX
3HaHUU U YMEHUH B 001acTH MPO(heCcCHOHATBLHON AesITeNbHOCTH

OIIK-2: Cnioco0eH ucnoib30BaTh COBpeMeHHbIe IPUOOPHI 1 METOAUKH, OPraHU30BbIBATH
NMpoBeJleHUEe IKCIIEPUMEHTOB M UCTIBITAHUI, POBOAUTH UX 00PadOTKY U AHAJIM3HPOBATH UX

pe3yabTaThbl

3HATh:

VYposens 1

MCTOAHKHU ITPOBEACHU A SKCIICPUMCHTOB, IPUMCHACMBIX IIPU ITPOBECACHNUN HAYYHBIX
I/ICCJ'IGI[OBaHI/II‘/'I I10 TCMATHUKE pa6OTBI;

YpoBeHsb 2

OCHOBHBIC ITPUHIITUIIBI pa6OTBI COBPCMCHHBIX HpI/I60pOB, MMPUMCHACMBIX ITPH IIPOBCACHNUN
HAay4YHBIX I/ICCJICIIOBaHI/II\/JI 110 TCMaTUKEC pa6OTI>I;

VYposens 3

METO/Ibl aHAJIM3a PE3YIbTATOB DKCIIEPUMEHTOB, IPUMEHSAEMBIX IPU IPOBEACHUH HAyUYHBIX
UCCIIEIOBaHM 10 TeMaTUKe paboThI;

YMeTh:

VYposens 1

OCYILIECTBUTH BBIOOP METO/I0B aHAJIN3a, HEOOXOIUMBIX MPU MPOBEJCHUH HAyYHBIX
HCCIIeIOBAaHHM 110 TeMaTUKe paboThI;

Yposens 2

IMPOBOAWTL OKCIICPUMCHTAJIIBHBIC UCCIICOBAHUA 110 TCMATUKE pa6OTI)I;

Yposens 3

AHAJIIU3UPOBATHL U 06pa6aTBIBaTB PE3YIBbTATHI DKCIICPUMCEHTOB I10 TCMATUKE pa6OTBI;

Baagern:

VYposens 1

OKCIICPUMCHTAJIbHBIMH HABBIKAMU CaMOCTOSTEILHOMI pa6OTBI B XUMHYECKOH J'Ia60paTOpI/II/I;

Yposens 2

HaBBIKAMU HCIIOJIb30BaHUS COBPEMEHHBIX TPUOOPOB U METOJIOB UCCIIEOBAHUS 110 TEMATHKE
paboTHI;

VYposens 3

HaBBIKAMU HCTIOJIH30BAaHUS COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUMN A1 00paboTKU U
aHaJIM3a Pe3yJIbTaTOB SKCIIEPUMEHTOB M HCTIBITAHUNA

OIIK-3: Cnoco0en pa3padaTpIBaTh HOPMBbI BHIPA0OOTKH, TEXHOJIOTHYeCKHEe HOPMATHBbI HA PACXO0/
MaTepHaioB, 3ar0TOBOK, TOILUINBA M 3JIEKTPOIHEPTHH, KOHTPOJIMPOBATH NapaMeTpbl
TeXHOJIOTHYEeCKOr0 NMpouecca, BLIOMPaTh 000pyA0BaHHE M TEXHOJIOTHYECKYI0 OCHACTKY

3HaTh:

VYpoBeHb | |MOHATUS HOPMBI TEXHOJIOTUUECKOTO PEXKUMA U HOPMBI pacxo/a MaTepuaIbHbIX U
3HepFeTI/I'-IeCKI/IX peCprOB JJIA HpOI/ISBO}ICTBa; METOABbI KOHTpO.]'IfI HapaMeTPOB
TEXHOJIOTMUECKOT0 MpoIecca

VYpoBeHb 2 |NOHATHS HOPMbI TEXHOJOTHYECKOIO PEKHMMA M HOPMBI Pacxo/la MaTepUalIbHBIX U
SHEPTETUUYECKUX PECYPCOB ISl IPOU3BOJICTBA; CIIOCOOBI HAXOXK/ICHNS HOPMHUPOBAHHBIX
3HAQUYEHMI MapaMeTpoOB XUMHUKO-TEXHOJIOTUYECKOTO MPOIIECcCca; METOIbI KOHTPOJIS
rapaMeTPOB TEXHOJIOTHYECKOTO poiiecca

YpoBeHb 3 |METOIBI KOHTPOJIS TApaMETPOB TEXHOJIOTHYECKOTO TPOIIecca; MOHATHSI HOPMBI

TEXHOJIOTMYECKOT0 PEeXMUMa U HOPMBI pacxoja MaTepUANIbHBIX U SHEPTETHUECKUX PECYPCOB
JUISL IPOU3BOJICTBA; CIIOCOOBI HAaXOXKICHHSI HOPMUPOBAHHBIX 3HAYEHUH IMapaMeTpOB XUMHUKO-
TEXHOJIOTHYECKOT0 MPOIIECcCa; CIIOCOOBI KOPPEKTHPOBKU HOPM TEXHOJIIOTUUYECKOTO PEXKIMA B




|3aBI/ICI/IMOCTI/I OT ITOCTaBJICHHOM TEXHOJOTMYECKOM 3aJauM;

YMmern:

VYposens 1

paccYUTHIBATHL HOPMBI pacxo/1a JIIsl pa3INYHbIX BUAOB MAaTEPUATbHBIX U SHEPTETHUECKUX
pecypcos;

Yposens 2

pacCUUThIBATh HOPMBI pacxona i Pa3JIMYHbIX BUAOB MATCPUATIBHBIX U SQHCPICTHUYCCKUX
PECYPCOB; HAXOJAUTH OINITUMAJIBHBIC 3HAUCHUA AJIA IIapaMETPOB TEXHOJIOIMYECKOT'O PEKHNMaA,

VYposens 3

pacCUUThIBATh HOPMBI pacxona I Pa3JIMYHbIX BUAOB MATCPUAJIbHBIX U SHCPICTUYCCKUX
PECYPCOB; HAXOAUTH ONITUMAJIBHBIC 3HAYCHUA IJIA MMApaMCTPOB TCXHOJIOTHYCCKOT'O PEKHUMaA U
OIIPECACIIATE HOPMEBI pacxoaa peCypCOB B COOTBETCTBHUU C HUMMU,

Baagern:

Yposens |

HaBbIKaMHM pacdye€Ta XUMHUKO-TCXHOJIOI'HYCCKHUX IIPOLIECCOB;

Yposens 2

HaBbBIKaAMHU pacy€Ta XUMHUKO-TCXHOJIOIM'MYCCKHUX IIPOLIECCOB B LICJIOM, HOPM pacxoda ChIpb,
PCarcHTOB;,

Yposens 3

HaBbIKAMU pacyeTa XMMUKO-TEXHOJOTUYECKUX MTPOLIECCOB B LIEJIOM, HOPM Pacxo/ia ChIpbs,
peareHToB, a TakXke pexuMa paboThl 000PYA0BaHMS IPU PAa3IMYHBIX TapaMeTpax; HaBbIKaMU
BBIOOpA 000PYIOBAHUS M TEXHOJIOTHYECKON OCHACTKH JUISl TEXHOJOTHUYECKOT0 MpoIecca

IIK-8: roToBHOCTBLIO K MPOBCACHUIO MATCHTHBIX I/ICCJ’[C}IOBaHI/Iﬁ, K o0ecreYyeHnI0 MaTeHTHO’
YUCTOTHI HOBBIX ITPOCKTHBIX pemennﬁ H MAaTEHTOCIOCOOHOCTH NMOKAa3aTe/Jel TEXHHIEeCKOro YpoBHHA

3HATh:

VYposens 1

OCHOBHBIC IIPUHIUIIBI IIPOBEACHUA ITATCHTHBIX HCCIICJOBaHUM

Yposens 2

OCHOBHBIC IPUHIUIIBI TPOBCACHUA ITATCHTHBIX I/ICCJIGI[OBaHI/Iﬁ; MMOHSTHE TATEHTHON YHCTOTHI

Yposens 3

OCHOBHBIC IIPUHIUIIBI IIPOBEACHUA ITATCHTHBIX HCCHG,HOBaHHfI; MOHSATHE NaTEHTHOMN
YHUCTOTHBI, IIOHATHC MMaTEHTOCIOCOOHOCTH IMOKa3aTeNlell TEXHHYECKOIO YPOBH: ITPOCKTA

YMmerh:

VYpogens 1

IMPOBOAWTE MATCHTHBIC UCCIICAOBAHUA

Yposens 2

MPOBOAWTE MATCHTHLIC UCCIICAOBAHNA U OIPCACTIATE MATCHTHYIO YACTOTY HOBBIX ITPOCKTHBIX
peLIeHuit

Yposens 3

IMPOBOAWTE MAaTCHTHBLIC UCCIICAOBAHUS, OTIPCACIATD MATCHTHYIO YACTOTY HOBBIX ITPOCKTHBIX
peI_HCHI/II\/’I, OIPCACIIATH IMOKA3aTCIIN IMaTEeHTOCIIOCOOHOCTH TEXHHYECKOTO YPOBH: ITPOCKTA

Baagern:

VYposens 1

OCHOBHBIMH HAaBbIKAMHU ITOJIYYCHUS U O6pa6OTKI/I MAaTCHTHBIX MATCPHUAJTIOB 110 TCMATUKE
HUCCICIO0BaHUsA

Yposens 2

OCHOBHBIMH HAaBbIKAMHU ITOJIYYCHU, O6pa6OTKI/I U CUCTEMATHU3allH ITIaTCHTOB

Yposens 3

OCHOBHBIMH HAaBBIKaAMHU ITOJIYYCHUA, O6pa60TKI/I, cucreMaTu3alu U aHaJln3a IIaTCHTOB

ITK-4: roTOBHOCTD HCII0JIb30BAaTh 3HAHHE CBOMCTB XHMHYECKHUX 3JIEMEHTOB, COeIMHEHMIT 1
MaTepPUaJIOB HA UX OCHOBE [IUIsl pellieHHus 32124 NPOo(eCCHOHAIBbHOM 1eATeJIbHOCTH

3HaATD:

Yposens |

CbI/IBI/I'-IeCKI/Ie 1 XUMHYECKHE CBOMCTBA OCHOBHEIX BUIOB CBIPbA, IPUMCHIACMOI'O B
TEXIIPpOLECCax ,

Yposens 2

3aKOHOMCPHOCTHU XUMHNYCCKUX HpCBpaH_ICHI/Iﬁ HCXOOHOTO ChIPbS BTCX MPOLECCCAX,

Yposens 3

3aBHCHMOCTH CBOMCTB HUCXOJHOT'O ChIPhA TEXIPOUECCOB C YCIIOBUAMU UX OCYIICCTBIICHUSA

YMmeTh:

Yposens |

OILICHHUTH (1)H3PI‘—ICCKI/IG 1 XUMHYECKHE CBOMCTBA HUCXOOHOI'O ChIPhA C UCITOJIB30BAHUEM
COBPCMCHHBIX MCTOJ0B UCCJIICIOBAHUA

YpoBens 2

MIPOAHAIM3UPOBATh BO3MOXKHOCTHU UCIIOJBb30BAHNS PA3JIMYHBIX BUJIOB HMCXOIHOIO CBhIPbs
JUISL TIPOBEJICHHUST  TEXIIPOLECCOB ;

Yposens 3

aHAJIM3UPOBATh 3aKOHOMEPHOCTU XUMUYECKUX MPEBPALICHUI UCXOIHOTO CHIPbHS B
TEXIPOLIECCaX U UX B3aUMOCBSA3b C YCIIOBUSIMH MPOBEJICHUS MPOIECCOB;

Baagern:

VYposens 1

uH(popManuei 0 COBPEMEHHBIX METOIMKAX KOHTPOJISI CBOMCTB UCXOHOTO ChIPhS

TEXIIPONECCOB,




Yposens 2

nHpopManrei 0 KHHETUYECKUX M TEPMOJIMHAMUYECKIX 3aKOHOMEPHOCTSIX MPOIIECCOB
IIPEBpAILEHHs HCXOAHOTO ChIPhS B TEXIPOLIECCAX;

VYposens 3

HaBbIKaAMU YTCHUSA TCXHOJIOTHYCCKHUX CXCM PA3JIMYHBIX TCXHOJOT'MYCCKUX ITPOLIECCOB
IIpOU3BOJCTBA.

nK-2:

TOTOBHOCTBIO K COBEPHICHCTBOBAHUIO TECXHOJOTUYECKOI'0 Mpouecca - pa3pa60TKe

MepONPUITHI 110 KOMILIEKCHOMY HCII0JIb30BAHMIO ChIPbS, 110 3aMeHe Je(pUUUTHBIX MATEPHAJIOB U

H3BICKAHHMIO CIIOCO00B Yruwimsanuu OTX010B IMPOU3BOACTBA

3HATE:

VYposens 1

OCHOBHBIE IPUHLIUIIBI PAOOTHI XMMUYECKOTO 000PYI0OBaHMS,

YpoBens 2

THUIIOBOC O60py,Z[OBaHI/Ie IJIA ITPOBEACHHN A XUMHUYCCKHUX ITPOLECCOB;

Yposens 3

MCTOABI YTUJIIM3AlMKU OTXOA0B ITPOMU3BOACTBA, 06pa3yfonmec;1 Ha XUMHUYCCKHUX YCTaHOBKAX;

YMerTh:

VYposens 1

OCYHICCTBUTD BbI60p THUIIOBOT'O O60py,[[OBaHI/I$I AJi1 IPOBEACHUA TEXHOJIOTHYCCKOI'O

VYposens 2

OCYIICCTBUTD BI)I60p HauoOoee NpCANOYTUTCIBHBIX BUAOB XUMHUUYCCKOT'O ChIPbA JJIA
IMPOBCACHUA TEXHOJIOTMYCCKOI'O IIPOLECCa,

Yposens 3

BbIOpaTh Hanbosee 3 (HEeKTUBHBIC METOIBI YTHIIM3AIMHA OTXO0B IIPOU3BOJICTBA;

Baagern:

VYposens 1

HaBbIKaMU YTCHUA TCXHOJIOTMYCCKHUX CXCM XUMHNYCCKUX MMPOICCCOB;

Yposens 2

METOJIaMU CPABHEHHSI BUJIOB XMMHUYECKOTO CBIPbS JJIsl TIPOBEIICHHSI TEXHOJIOTUYECKOTO
nporiecca;

Yposens 3

I/IH(I)OpMaL[I/Ieﬁ 00 OCHOBHBIX ITOKa3aTeIAX 3(1)(1)€KTI/IBHOCTI/I MCTOHOB YTUJIIM3allUU OTXOA0B
IIpOU3BOJACTBA.

ITK-1: roTOBHOCTBIO K pelieHHI0 NPodecCHOHATBHBIX POU3BOICTBEHHBIX 32124 - KOHTPOJII0
TEXHOJIOTHYECKOr0 Ipoiecca, BbiI0opy o0opyaoBaHus, pa3padoTKe TEXHOJIOTHYeCKHX HOPMATHBOB

Ha pacxoa MaTepuaJioB, TOIJIMBA U JICKTPOIHEPIUHA

3HaTh:

YpoBeHb | |0CHOBHBIE MTOKa3aTeIN TEXHOJIOTHYECKOTO MPOoLlecca, UX HOPMUPOBAHHBIC 3HAYCHHUS U
METO/IbI PETYIUPOBAHHS;

YpoBeHb 2 |0CHOBHBIE ITOKA3aTeIN TEXHOJIOTHIECKOTO MPOIlecca, NX HOPMUPOBAHHBIC 3HAUCHHSI U
METO/IbI PETYIUPOBAHMS; MPOTHO3UPOBATH HA OCHOBE OMBITHBIX JAHHBIX BIUSHUE
W3MEHCHHUS TEXHOJIOTHYECKUX TTapaMeTpOB Ha XOJ1 ITPOIIecca;

YpoBeHb 3 |0CHOBHBIE MTOKa3aTeIN TEXHOJIOTHYECKOTO MPOoLlecca, UX HOPMUPOBAHHBIC 3HAYCHHUSI U
METO/JIbI PETYIUPOBAHMS; MPOTHO3UPOBATH HA OCHOBE OIBITHBIX JIAHHBIX BIIMSHHUE
W3MEHCHHUS TEXHOJIOTHUECKUX IMapaMeTPOB Ha XO0JI IIpolecca U paboTy ACHCTBYIONIETO

YMersh:

YpoBeHb | |HaXOAWTH CpeTHUE 3HAYCHHS TAPAMETPOB TEXHOJIOTHICCKOTO MpoIiecca U Imokas3aresnei
KauecTBa rOTOBOM MPOAYKIINU;

YpoBeHb 2 |HaXOAWTh CPETHNE 3HAYCHHS TAPAMETPOB TEXHOJIOTHICCKOTO MpoIlecca U IMmokas3aresnei
KauecTBa TOTOBOM MPOAYKIIUU; OCYIIECTBISATH O00D ONTUMAIBHBIX YCIOBUHM MPOBEACHUS
nporiecca;

YpoBeHb 3 |HaXOAWTH CPEeTHUE 3HAYCHHS TAPAMETPOB TEXHOJIOTHICCKOTO MpoIiecca U IMmokas3areseit
KauecTBa TOTOBOM MPOAYKIIUU; OCYIIECTBISATH O00D ONTUMAIBHBIX YCIOBUHM MPOBEACHUS
rpoIiecca; MporHo3upBoaTh paboTy 000PyI0BaHUS NMPU U3MEHEHUH TTapaMETPOB
TEXHOJOTHYECKOTO PEeKUMA;

Baaaers:

VYpoBeHb | |HaBBIKaMHU KOHTPOJISL TEXHOJIOTMUYECKOTO peXkrMa Mpoliecca B 3aBUCUMOCTH OT TpeOyeMbIX
XapaKTePUCTHK MPOAYKIIUH;

VYpoBeHb 2 |HaBBIKAMHU KOHTPOJISI TEXHOJIOTHUYECKOTO peXrMa Mpoliecca B 3aBUCUMOCTH OT TpeOyeMBbIX

XapaKTEpUCTHUK MPOAYKLNHN; HAaBBIKAMH pacdeTa yIeIbHbIX HOPM pacxoaa OCHOBHBIX
MaTEpHAIbHBIX PECYPCOB, HCIIOJIB3YEMBIX Ha IIPOU3BOJCTBE;

Yposens 3

HaBbIKaMHU KOHTPOJIA TEXHOJIOTHUYCCKOI'0 peXKuMa Imporecca B 3aBUCUMOCTH OT Tpe6yeMI)IX




XapaKTEpUCTHK MPOAYKLNHN; HAaBBIKAMH pacdeTa yIeIbHbIX HOPM pacxoaa OCHOBHBIX
MaTepUaIbHBIX PECYpPCOB, UCIIOJIb3YEMBIX Ha MPOU3BOACTBE, U OJ00Pa UX ONTUMAIbHBIX
pacxoJ10B.

IIK-9: cnocoOHOCTHIO NPOBOAUTH TEXHOJIOTMYECKHE U TEXHUYECKHE PacyeThl M0 MPOEeKTaM,
TEeXHUKO- IKOHOMUYECKUI U (PYHKIMOHAIbHO-CTOMMOCTHBIN aHAJIN3 3(P(PeKTUBHOCTH NMPOEKTA

3HATD:

VYposens 1

MCTOAbI MATCPHUAJIbHBIX U TCIIJIOBBIX PACYCTOB OCHOBHOI'O TCXHOJIOTHYCCKOT'O

Yposens 2

METO/Ibl MaTEPUAIBHBIX U TEIUIOBBIX PACUYETOB OCHOBHOT'O TEXHOJIOTHYECKOTO
000pynoBaHUs; METOIbI OLIEHKU 3((HEKTUBHOCTH IIPOEKTOB;

VYposens 3

MCTOAbI MATCPHUAJIbHBIX U TCIIJIOBBIX PACYCTOB OCHOBHOI'O TEXHOJIOTHYCCKOI'O
000pyIOBaHUS; METOBI OLIEHKU () (HEKTUBHOCTH MTPOEKTOB; METOAUKH KOHCTPYKTHUBHBIX
PacueTOB TEXHOJIOTMYECKOT0 000pyIOBAHHS;

YMerh:

Yposens 1

COCTaBUTh MaTepUaIbHbIe OAAHCHI PEAKIIUOHHOIO 000PY10BaHUS;

Yposens 2

COCTaBUTb MAaTCPpHAJIbHBIC 0ajaHChI PCAKIUOHHOTI'O O6OPYI[0BaHI/I$I; COCTaBUTH TCIIJIOBBIC
0aaHChI alIaparoB, IPUMCHACMBIX B XUMHUUCCKUX IIPOLECCAX;

Yposens 3

COCTaBUTb MAaTCPpHAJIbHBIC 0ajaHChI PCAaKIIMOHHOT'O 060py11013aHI/151; COCTaBHUTDH TCIIJIOBBIC
0ajaHChI afraparoB, IPUMCHACMbBIX B XUMHUYCCKHUX ITPOLECCAX; ITPOBECTU KOHCTPYKTUBHBIC
PaCUYCThbl XUMHNYCCKUX PCAKTOPOB, IPUMCHACMBIX B TCXHOJIOTMYCCKHUX ITPOLECCaAX;

Baagern:

Yposens 1

MCTOAaMHU MMPOBCACHNA MAaTCPUAJIbBHBIX PACUCTOB O60p}I[[OBaHI/I$I;

Yposens 2

METOAaMU MMPOBCACHNA MAaTCPUAJIbHBIX U TCIJIOBLIX PaCYCTOB O6OPYI[0B8.HI/I$I;

Yposens 3

METOIaMH TIPOBEICHUS MATEPUATBHBIX, TEIUIOBBIX U KOHCTPYKTUBHBIX ~PacueTOB
000opyI0BaHUS;

B pe3yabTaTe 0CBOCHHMSI THCIUIIJINHBI 00YUAIOIINICS JOJKEeH

4.1|13uarn:

4.1.1{ocHOBHBIE POOIEMBI B CBOEH MPEAMETHOM 001aCTH, METOBI U CPECTBA UX PELICHHS; OCHOBHbBIE

MIPUHIIUIIBI pa0OTHl XUMUYECKOTO TPOU3BOJICTBA, TUIIOBOE 000PYAOBaHKE, MPUMEHIEMOE Ha
MPOMBIIUICHHBIX IUIOMAKAX; OCHOBHBIE METObI AHAIN33a XUMHUYECKUX COCTMHEHUHN U
MIPOBEJICHUS DKCIIEPUMEHTOB, IIPETYCMOTPEHHBIX TEMATUKON HAYYHO-UCCIIEA0BATEIbCKON
paboThl; OCHOBHBIE METOIbI, CPEACTBA M TEXHOJIOTHUHU MOJYICHUS U CUCTEMATU3 AT
HAyYHO-TEXHUUYECKON HH(OpMAIINK; OCHOBHBIE MPUHIIUIIBI TPOBEACHUS MAaTEHTHBIX
HCCIICAOBAHUIN; TOHATHE IMTATCHTHON YHUCTOTHI, IOHATHUE ITATEHTOCIIOCOOHOCTH MOKa3areei

4.21YMmernh:

4.2.1|camMoCTOsTENTFHO TPUOOPETATh M NCIIOIH30BAThH B MPAKTHYECKOH JESITETHHOCTA HOBBIE 3HAHUS U

YMEHHsI, B TOM YUCJI€ B HOBBIX 00JIaCTAX 3HAHUI, HETTOCPEACTBEHHO HE CBSI3aHHBIX CO chepoit
ACATCIIBHOCTH, UCITIOJIB30BATh HA IMIPAKTUKE YMCHHNA U HABBIKU B OpraHu3aliiu UCCIICA0BATCIIbCKUX
U TIPOEKTHBIX paboT; pa3padaThiBaTh TEXHOJIOTHYECKHE CXEMBI IPOU3BOJICTB; OOOCHOBBIBATH
BBIOODP YCIIOBUI CHHTE3a M THIIA PEAKIIMOHHBIX ammapaToB, 00€CIIEYNBAIOIINX BHICOKYIO
MIPOU3BOUTENLHOCTD U CEIEKTUBHOCTD; Pab0TAaTh C TEXHUYECKOW U HAYYHOU JIUTEPATYPOH,
MIPOBOJIUTH COOp, 00pabOTKY, aHATU3 U CUCTEMATH3AIIUI0 HAYYHOW M TEXHUYECKON nH(pOpMaIuu;
BBIOHMpaTh 000pyI0BaHKe U 00OCHOBBIBATH BHIOOP AJII KOHKPETHBIX TEXHOJIOTHYECKIX/HAyUIHO-
WCCIICIOBATEILCKUX 3a71a4; BEIOUPATh COBPEMEHHBIE IPUOOPHI JUIS PEIICHUS 33]1a4 HAyJIHOTO
WCCJICIOBAHMsI, OCHOBBIBAsICh HA MX TEXHUYECKUX BO3ZMOKHOCTSX; IPUMEHSATH TPOrPAMMHBIE
TAKETHI P MPEJICTABICHUH PE3YIbTATOB HCCICIOBAHU; POBOJANTH MATCHTHBIE UCCIICIOBAHUS

4.3|Baagersn:




4.3.1

uH(popMaLreil 0 COBPeMEHHBIX TEHACHIIUAX U MEPCIIEKTUBAX Pa3BUTHI XUMUYECKOTO
IPOM3BOJICTBA; MOHATUAMHU 00 OCHOBHBIX SKOJIOTHYECKUX NPOOIIeMax, CBSI3aHHBIX C
(YHKIIMOHUPOBAHUEM ITPOU3BOJICTB OIPEACIICHHOTO MPOQHIIS;
IPAaKTUYECKHUX JIOCTHIKEHUAX B 00JaCTH CHHTE3a XUMHUECKUX BEIIECTB U MaTEpUAJIOB;
uHpopManreil 0 BO3SMOKHOCTIX HHTEHCH(HUKAINY CYIIECTBYIOIIUX U CIIOCO0ax pa3paboTKu
HOBBIX, OoJiee 3(h(PEeKTUBHBIX MPOLIECCOB; IKCIIEPUMEHTAIBHBIMUA HaBbIKAMU paOOTHI B
XUMHUYECKOH JIaOOpaTOpUH; OCHOBHBIMU HABBIKAMU IOJIy4eHUs, 00pabOTKH, CHCTEMaTU3aluu 1
aHaJIM3a HAy4YHO- TEXHUYECKOW MH(pOpMalLliU; HABbIKAMH pabOThI C
UH(POPMALIMOHHO-TIONCKOBBIMU CHCTEMAaMU; TIpUeMaMi 00paOOTKH IKCIIEPUMEHTAIBHBIX TaHHBIX;
HaBBIKAMU MHTEPIPETALUU PE3YyIbTATOB UCCICIOBAHNM, TOJIyYEHHBIX PA3INYHBIMU METOJAMU;
uHpopManueit o popmax mpeacTaBIeHUs pe3yIbTaToOB HCCISI0BAHNN; HABBIKAMHU BHIOOPA
000pyI0BaHUS /17151 TEXHOJIOTHYECKUX CXEM ITPOU3BOCTB U HAYYHOI'O MCCIIEI0BaHMsI; HAaBbIKAMU
BbIOOpa PEKUMOB pabOTHI 000PYIOBAHMSI B COOTBETCTBUH C TPEOOBAHUSIMH TEXHOJIOTUIECKOTO
potecca.

uHOpMaLneil 0 HAy4YHBIX U

5. COAEPKAHUE ITPAKTUKHU

Kon
3aHATHA

HaumenoBaHue pa3ieioB
M TeM /BH 3aHATHS/

Cemectp /
Kype

Yacos

Komneren-
19705

Jlureparypa

Hnre
PaKT.

IIpumeyanue

Paznen 1. lloaroroBuTEeALHBINH
Tan

11

OpranuzanuoHHbIC
Meponpustus /Tema/

WHCTpyKTaX 10 TEXHUKE
0e30macHOCTH, 00IIIEe
03HAKOMJIEHHE C
MPEANPUATHEM
(mogpasneneHuem,
naboparopueii), u3yuyeHue
METOJIOB JIA0OPaTOPHOTO
aHajan3a, He0OXOIUMBIX
JUTSL TIPOBEICHUS
JKcnepruMeHToB. /Cp/

18

OIIK-3 IIK
-1

J1.1
JI1.2J12.1J13.
1J13.2
019233

Paznen 2. UccienoBarebcKo-
TEeXHOJIOTrHYEeCKH i ITal

2.1

N3ydenue TexHonoruu
npousBojacTBa /Tema/

N3yuenue TexHomoruu
MIPOM3BO/ICTBA,
TEXHOJIOTHYECKOTO
o0opynoBaHU,
OpraHu3aluu
MIPOM3BOJICTBA,
MPOBEACHUE
AKCTIEPUMEHTAITbHBIX
HUCCIIEIOBAHUM 11O
TeMaTuke padoTsl. /Cp/

18

OIIK-3 TIK
-1 IIK-2
[1K-4

J1.1
JI1.2J12.1J13.
1J13.2
013233

2.2

[IpoBenenue
AKCIEPUMEHTAIbHBIX
HUCCIIEIOBAHUN 110
TemMaTuke pabotsl /Tema/

IIpoBencHue
JKCIEPUMEHTAIIbHBIX
HCCIIEIOBAHUH T10
Tematuke padotsl. /Cp/

36

OIIK-3 TIK
-1 IIK-2
I1K-4

J1.1
JI1.2J12.1J13.
1J13.2
213293




Paznen 3. 3akiounTe bHbIH
Tan

3.1 |3axkiarounTenbHBINA JTAll

/Tema/

O6paboTka 1 aHaIu3 4 32 |OIIK-3TIK JI1.1 0
NOJYy4YEeHHOU HH(pOpMAaIUH. -1 1IK-2 [ J11.2J12.1J13.
IToaroroBka u caaua 1J13.2

oryera 1o npaktuke. /Cp/ 012233 54

Pa3nen 4. IToropslii KOHTPOJIb

4.1 |HToroBBIii KOHTPOJH

/Tema/
Crnauya 3ayera /3auétCOn/ 4 4 OIIK-3 JI1.1 0
JI1.2J12.1J13.
1JI3.2
D152 933

6. P°OHI OHEHOYHBLIX CPEJICTB

6.1. KonTpoabLHbIE BONIPOCHI H 3a1aHNUS

[IprmepHbIe KOHTPOIbHBIE BOIIPOCHI:

1. Ha xakoli ycTaHOBKE BbI ITPOXOAMIIHN POU3BOACTBEHHYIO (MPEAUINIOMHYIO) IPAKTUKY?

2. OxapakTepu3syiiTe OCHOBHOM IpoIiecC, IPOTEKAIOLMI B OCHOBHOM aIlapare.

3. Kakue (hakTopbl 0Ka3bIBAIOT BIUSHUE Ha JaHHBIN npouecc? [lepeuncianre UX U yKaXXUTe KPaTKo, KaK UX
M3MEHEHHE BIUSET Ha BBIXOJ U Ka4eCTBO MPOIYKTA.

4. Yto siBIsieTcs ChIpbeM Iporiecca?

5. Kakue TpeboBaHus K CHIPBIO MPEIbABISIOTCSA?

6. 13 kakux anmnapaToB cOCTOUT ycTaHOBKa? [lepeuncinTe UX M KpaTKO YKaKUTE Ha3HAUYEHUE KAXI0TO U3
HUX.

7. Kak opraHn3oBaHa TEXHOJIOTUYECKAs CXEMa U3y4aeMOl ycTaHOBKM? ONUILNTE MOCIEN0BATEIBHOCTD
mpotrecca.

8. YkaxxuTe, Kakoil anmapat sBIsSeTCS OCHOBHBIM Ha JaHHOM yctaHOBKe? UTo OH co00#i mpeacTaBiser?
9. Kakue nmapameTpbl TEXHOJIOTHYECKOTO MTpoliecca MpeiaraeTe K MoAepHu3aun?

10. Kakne Hay4yHO-TEXHUYECKHE UCTOUYHUKHU UCIIOIb30BAJIM 110 TEME UCCIIEIOBAHUS?

11. Kakue meToap! aHanu3a npumeHsin? Jlaiite XxapakTepuCTUKY.

12. Osnazen 1u oOyyaronuiics HEOOXOIUMMBIMU HaBbIKAMHU I IPOBEICHUS HUCCIIEJOBAHUI?

13. KakoBbI NpuHIUIHAIIbHbBIE JTOCTHKEHUSI MUPOBOM HAyKH B 00JIACTH UCCIIEIOBAHUS?

14. KaxoBbl NIpUHIKUIHATIBHBIE TOCTUKEHNUS POCCUICKON HayKH B 007acTH HCCIeI0BaHUsA?

15. Ha ocHoBanuu yero ObuIa BEIOpaHa TeMa UCCIIEIOBaHUS?

16. Hackonpko akTyanpHa Tema?

17. B yeM 3akiir04aeTCcsi HOBU3HA MPOBOJIUMOTO UCCIETOBAHMS ?

18. CocraBiieH 1 IIJ1aH UCCIIEI0BAHUS B LIEJIOM?

19. Kakoit MmeTo/] BBIOpaH B Kau€CTBE OCHOBHOTO ISl UCCIIEIOBAHUS?

20. VYwyacTBOBaJ JI O0YYAIOIIUICS B CO31aHUU SKCIIEPUMEHTAILHON YCTAHOBKU?

21. Hackonbko oTpaboTaHa METOAMKA U3MEPEHUN?

22. Kakue napameTpsl KOHTPOJIMPOBAINUCH B XOJ€ OIIBITOB?

23. Hcmonws3oBam 71U 0OyYaromuics METOAbl (PU3MYECKOTO WM MaTEeMaTHYECKOTO
MOJEJIUPOBaHUsA?

24. Hcnonws30Balt 11 00yYaIOIIUIACS METOIBI MAaTEMATHIECKOTO TIJIaHUPOBAHUS?

25. Kakue KOHKPETHO I0JIy4€HbI 3KCIIEPUMEHTAIIbHBIE PE3YIbTAThI?

26. Hackonbko 00paboTaHbl MOTyYEHHBIE PE3yIbTAThI?

27. BbINOJHEHA JIM CTaTUCTHYECKast 00paboTKa pe3yabTaToB?

28. Kaxkue rpadudeckue crmocoOb 00pabOTKH pe3yIbTaTOB UCIIOIb30BAHBI?

29. Awnanu3upoBanach JH JJOCTOBEPHOCTh NOJYUYEHHBIX PE3YNHTATOB?




30. Kakue npyMHIMNNAIBHO BaYKHBIE PE3YJIbTAThI OJYyUEHBI?
31. CdopMynupoBaHbI JIH BBIBOIbI?

32. IIpoBommioCh MM CpaBHEHHE PE3yJIbTAaTOB UCCIENIOBaHUA O0BEKTa pPa3padOTKU C
OTEYECTBEHHBIMM U 3apyOEkKHBIMH aHAJIOTaMu?
33. Kak cooTHOCSTCS C/elIaHHbIE BBIBO/IBI C UMEIOIIMMUCS B JINTEPATYpe TOUKAMU 3pEHUS Ha IaHHYIO
npobiemy?

34.
35.
36.
37.
38.
39.
40.

[Tpenmnonaraercs Jin MyOIUKaIUs MOIYYEHHBIX pe3yapTaToB? B kakom Bume?
Kakue nmpeaioxkeHuss 1 peKOMEHIalMK pa3paboTaHbl 00yJaronuMcs?

[Ipeanonaraercs iu nmociaeAyroliee BHEAPEHUE PE3YIbTATOB HAYYHBIX UCCIEAOBAHUHN U pa3pabOTOK?
UTo HE yJ1anoch BBINOJIHUTH B X01€ NMpakTuku? [1lo kakum npuynHam?
Kaxkoe 060opynoBaHue UCTIONB30BATIOCH IPH PEIICHUU HAYYHO-UCCIIECIOBATEILCKHUX 3a7a4?
[lepeuncnure kputepuu BeIOOpa 000pya0BaHUS?
Ha yem ocHOBaH npuHIHI pabOThI BEIOPAaHHOTO 000PYA0BaHMs, KAKOBHI €70 XapaKTEPUCTUKU?

41. TIlpennoxwure aqpTepHATUBHbIE BAPUAHTHI JJIs IPOBEICHHSI TEXHOJIOTMYECKOTr0 MpoLecca Win
Hay4YHO- UCCIIE0BATEIbCKOM pabOTHI.
42. TlepeuncauTe OCHOBHBIE BUJIbI U XapaKTEPUCTUKU 000pYOBaHUS, IPUMEHAEMOTO B IPOU3BOJICTBE
XMMHUYECKUX BEIIECTB U MaTepUAJIOB.

6.2. TeMbl MUCLMEHHBIX PAa00T

OT4er 1o NpeAIUIUIOMHON MTPaKTUKE.

6.3. DoHI OIEHOYHLIX CPEACTB

q)OHI[ OIICHOYHBLIX CPCACTB IMPUJIAracTCs.

6.4. IlepeyeHb BHIOB OIICHOYHBIX CPEICTB

KOHTpOJH)HI)IG BOIIPOCHI AJId caa4yu OT4YCTa 110 HpGZII[HHJIOMHOfI IIPaKTHUKE.

7. YYHEBHO-METOANYECKOE U THOPOPMALMOHHOE OGECIIEYEHUE ITPAKTUKHN

7.1. PexoMeHayemas JJuTeparypa

7.1.1. OcHOBHAS JUTEPATYPA

ABTOpBI, 3arnaBue N31aTenseTBo, roj
JI1.1 [CocnoBckas H. I'., |Texunueckuii aHaJIu3 U KOHTPOJIb XUMHUYECKHX Amnrapck: AHI'TY,
Hctomuna H. B., |mpou3BojacTB: yueOHO-MeTOANYECKOE TOCOOHE 2017
[Mmunar E. O.
JI1.2 [CocnoBckas H. I'., |TexHonorus nony4yeHus ralbBAHUYECKUX MOKpBITUN:  [AHrapck: Al TY,
Hcromuna H. B.  |yue6Hoe nmocobue 2019
7.1.2. lonoJIHUTEJIbLHAS JUTEPATYpa
ABTODBI, 3arnaBue W3naTenseTBo, roj
JI2.1 |Cocnogrckas H. I'., |IIpombliieHHbIH 351eKTpoin3: yuebd. mocodue mo Amnrapck: AHI'TY,
Kosamtok E. H. muctuminHe "TIpoMbliieHHbIN A51eKTpou3” 2015
7.1.3. MeToauuecKkne pa3padoTKn
ABTODBI, 3arjaBue W3naTenseTBo, Toj
JI3.1 [CocHosckasa H. I'., |IIporpamMMa HaydHO-HCCIEI0BATENBCKON TPAKTHKU. Amnrapck: AI'TA,
Uctomuna H. B.  |Hanpasnenue noarotosku 240100 "Xumuueckas 2014
TexHosorus". Marucrepckas nporpamma - XumMust 1
TEXHOJIOTUSI HEOPTaHNYECKUX BEIIECTB U MaTEPHAJIOB
JI3.2 |CocHoBckas H. I'., [T'ocynapcTBenHas ntorosas arrecranust marucrpa no  [Anrapck: Anl'TY,

Hcromuna H. B.,
HUctomuna A. A.

HanpasiIeHuIo "XuMHUecKass TEXHOJIOruA'": yueOHo-
METOAMUYECKOE TOCOOHE MO BHIIOIHEHUIO U 3aILUTE
BBIITYCKHOW KBaJIM(PHUKAIIMOHHON paboThI

2020

7.2. IlepedeHb pecypcoB HHPOPMAINOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH ""UnTtepHer"

o1

OCHOBBI HAYYHBIX HCCIICIOBAHNI M HHKEHEPHOTO TBOpYECTBA (YIeOHO-HCCIIE0BATENBCKAS U
Hay4YHO-MCCIIeI0BaTeNbcKas padoTa cTyieHTa): YueOHo-meroauueckoe nocooue / 3emmsanoit K.I'.,
[TaBoBa U.A., - 2-e u3n., crep. - Mocka :®@nunTa, 2017. - 68 ¢.: ISBN 978-5-9765-3110-9. -
Tekcr : anextponnsiit. - URL: https://znanium.com/catalog/product/959821




32 |GalvanicRus — uadopmarmonHo-o0pazoBaTenbHbiii CailT, CO3MaHHBIN CIICIIHATUCTaMU-
npodeccruoHalaMH B 00J1aCTH TAJIbBAHUKU M TAIbBAHOTEXHUKH COBMECTHO C KYPHAJIOM
«["anpBaHOTEXHHUKA U 00pab0OTKa TOBEPXHOCTHY, CIICITUAIM3HPOBAHHBIMU Kadeapamu
yuuBepcureToB, HUW u Bexymmmu komnanusmu Poccun. - http://www.galvanicrus.ru/lit/

23  |KocmuH, B. B. OcHoBBI Hay4yHBIX HcciaenoBanmii (OOt Kype) : yaeobHoe nmocodue / B. B.
Kocmun. — 4-e u3z., nepepad. u nomn. — Mocksa : PUOP : UHOPA-M, 2020. — 238 c.
https://znanium.com/catalog/product/1088366

D4 |OcHoBbl mateHToBeneHu : yueo. mocooue / .H. Kpasuenko, B.M. Kopnees, A.B. Koiomeliuenko
[u op.] ; mox pen. I.H. KpaBuenko. — Mocksa : UH®PA-M, 2019. — 252 c. + Jlon. maTepuaibl
[DnexTponHsIi pecypc; Peskum mocryma: http://new.znanium.com]. — (Bsiciiree 00pa3oBaHue:
Marwucrpatypa). — Www.dX.doi.org/10.12737/21945. - ISBN 978-5-16-012331-8. - Tekcr :
anektpounsiid. - URL: https://znanium.com/catalog/product/996024

7.3.1 IlepedyeHb MPOrPaAMMHOT0 00ecIiedeHHs]

7.3.1.1|NanoCAD 11 Plus [Akagemuueckast auriensust: cepuiinniii Homep NC110P-07691 ¢
09.09.2019 rona o 25.08.2021 roxaa]

7.3.1.2|Office Pro + Dev SL [T'ocynapctBernbiii konTpakt Ne 442019-004 ot 24.05.2019 cpoxk
nercTBuA 3 ronaal

7.3.1.3|ChemDraw Professional Academic perpetual license [["ocynapcTBeHHBIN KOHTPAKT Ne
3MO-007 ot 02.12.2019 r.]

7.3.1.4|Kaspersky free [becruiaTHas nponpueTapHas JUICH3U |

7.3.1.5(7zip [GNU Lesser General Public License (LGPL)]

7.3.1.6|Mozilla Firefox [Mozilla Public License, GNU GPL u GNU LGPL]

7.3.1.7|Google chrome [YuusepcanbHas odmiectsenHas aumen3us GNU GPL]

7.3.1.8|Office Professional Plus Education [/loroop Ne 13582/MOC2957 ot 01 nexabps 2016]

7.3.1.9|Zoom Professional Licenses [oroBop moctaBku Ne I1-033/2020 ot 01.06.2020]

7.3.1.10(Kaspersky Endpoint Security [[{orosop Ne CJI-072/2019 ot 09.12.2019]

7.3.1.11{nanoCAD Plus 8.0 [CepTtudukar nosp3oBareis nporpamMmmsl it IBM CepuiiHblii HOMep

NC80P-02908 ¢ 29.07.2016 rona mo 14.06.2021 roxaa]

7.3.1.12[nanoCAD Plus 10.0 [CepTudukar moas3oBaresist mporpammsl st DBM Cepuitablii Homep

NC100P-02580]

7.3.2 llepeueHb HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

7.3

.2.1|Hayunas snextponnas 6ubnamnoreka eLIBRARY.RU

7.3

2.2|[UPBUC

7.3

.2.3|EqnHoe okHO nocTyna kK “HPOPMAIIMOHHBIM pecypcam

7.3

.2.4|KoncynprantlInroc

7.3

.2.5|Texakcnepr

7.3

.2.6|adopmanmonno-anammtraeckas cuctema SCIENCE INDEX

7.3.3 IlepeueHb 00pa30BaTeJbLHBIX TEXHOJOTHH

7.3.3.1|LMS Moodle

7.3.3.2|9BC Znanium

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE NTPAKTUKHU

8.1

[IpenaurioMHast mpakTUKa 00y4JaroMIUXCsl MOXKET MPOBOAUTHCS HA 0a3e MpOpUIbHBIX
IIPOMBIIIICHHBIX TPEANPUATHH, a Takke Ha 0a3ze kadeapsl XMMUYECKOH TEXHOJIOTUH TOILUIMBA (B
cllyyae Hay4yHO-UCCIIE0BATEILCKOM TEMATUKU BBIITYCKHON KBATH(PUKAIIMOHHOMN pabOThI
oOyyarormerocs).

8.2

Br16op nomerieHuit 11 Hay4HO-HCCIeI0BATEIbCKON pabOThI ONPENENeTCs €€ TeMAaTHKOM.




8.3|/lns peanu3zanuu JUCHUIUIMHBI HEOOX0IUMa yueOHas ayJUTOpus IS IPOBECHUS KOHCYIJIbTaIHA
¥ IPOMEKYTOYHOM aTTECTAINH, OCHAIIEHHAS CIICUATIM3UPOBAHHON MeOEIBIO (CTOJIBI, CKAMbH,
CTYJIbS JUISl CTY/IEHTOB U IIperoaaBaTes, yueOHas 10cKa).

8.4|CamocTosTenpHas paboTa 00y4Jaromuxcsi MOKET ObITh OPraHU30BaHa B YUTAIILHOM 3aJI€ U 3aJ1e
JIEKTPOHHOU MH(OpMALIH, KOTOPBIE TAK)KE OCHAICHBI CHENNAIN3UPOBAHHON MeOEbIO (CTOIHI,
CKaMbH, CTYJIbA AJId CTYACHTOB U IIPCIIoAaBaTeiisd, U TCXHUYCCKUMU CPpCACTBAMU OGy‘-IeHI/ISI
(TeneBU30pOM, MYJITBbTUMEIUHHBIM IIPOEKTOPOM, TPOCSKIIMOHHBIM SKPAaHOM, KCEPOKCOM,
IIPUHTEPOM, CKAHEPOM).

9. METOINMYECKHUE YKAZAHUA JJISA OBYYAIOIIIUXCA 110 OCBOEHUIO ITPAKTUKH

[IpoxoxxaeHue y4eOHON MPAaKTHUKU SBISETCS BaXKHBIM 3TarioM OOydeHHs, TaK Kak 3TO CHOCOOCTBYET
¢dopmupoBaHni0 0a3MCHBIX MPEACTABICHUH O MPOMBIIUIEHHOM MPOU3BOJICTBE, €ro CTPYKTYpeE,
0COOEHHOCTSIX U 3aKOHOMEPHOCTAX (YHKIIMOHUPOBAHHS.

[Ipouecc npoxoxkaeHNs IPAKTUKU COCTOUT U3 CIEAYIOIINX ITAlOB:

1. [ToArOTOBUTENbHBII 3Tall BKIIOYACT:

- IPOXO0’KJIEHUE COOpaHUs 0 MIPAKTHKE C PYKOBOJUTENIEM IIPAKTUKHU OT Kadeaphl.

- TIPOXOXJACHHE HEOOXOAMMBIX MHCTPYKTaKEH MO TeXHHKE O€30MacHOCTH U OXpaHe TpyJa B CPOKH,
YCTAHOBJICHHbBIE IPEAIPUATHEM, HA KOTOPOM IPOBOIUTCS MPAKTHKA.

- MOJIy4€HHE WHAMBHAYAIbHOTO 33JaHUs Ha MPAKTHUKY. 3aJaHue HaMpaBJIEHO Ha cOOpP KOHKPETHBIX
MaTepUasoB 110 BBIOPAHHON TeME.

2. UccnenoBaTenbCKO-TEXHOIOTMUECKUN ATAI Tan MpeArnoiaraeT:

-  W3y4yEHUE TEXHOJIOTMHM IPOU3BOJCTBA, TEXHOJOTMYECKOTrO0 OOOpYJOBaHMsS, OpraHu3aluu
MIPOU3BO/JICTBA, MMPOBEACHUE IKCIIEPUMEHTATbHBIX UCCIIEIOBAaHUI 1O TEMaTUKE PaOOTHI.

JlaHHBIN 3Tan MPOBOJUTCS HAa MECTE HENOCPEACTBEHHOIO MPOXOXKJIEHUS MNPAaKTUKH (3aBOA, LEX,
ycraHoBKa). CTyAEHT COIJacoBBIBAE€T CBOIO JalbHEHIIyr0 paboTy B paMKax JaHHOTO JTama ¢
OTBETCTBEHHBIM 32 IIPOBECHNE IPAKTUKHU Ha MPOoU3BoAcTBE. OTBETCTBEHHBIE 3 IPOBEACHHUE TPAKTUKHU Ha
MIPOU3BOJICTBE TPENOCTABISIIOT BCIO HEOOXOAWMYIO JOKYMEHTALMIO, IO BO3MOXKHOCTH HPOBOJAT
KCKYpCHMHM TO 1eXy (YCTaHOBKE) Jis JEeTaJbHOIO O3HAKOMJIEHMSI CTYAEHTOB C JIEHCTBYIOLIEH
TEXHOJIOTUYECKON CXEeMOM, NaloT HEOOXOAMMYIO TEXHHUYECKYI0 WJIM MHYIO KOHCYJIbTAIlUIO MO0 paboTe
000opyI0BaHUS U T.1I.

B mnepuox mnpoBeneHuss y4eOHOW MNpPaKTHUKH PYKOBOAMTENb MPAKTUKU OT Kadeapbl IMPOBOIUT
MHUBUAYaAJIbHbIE KOHCYIbTAIIMU JUISl CTYJIEHTOB B COOTBETCTBUHU C TPapUKOM.

Ha xoHCcynbpTanusx cTyJeHTbl HHOOPMUPYIOT PYKOBOJIUTENS O X0/1€ POXOXKACHUS MPAKTUKH, PEIIAIOT
BOIIPOCHI, BO3HUKAIOIINE B XOAE W3YUYEHHS MPOU3BOACTBEHHBIX MATEpHUAJIOB U APYrodl TEXHUYECKOU
JOKYMEHTAIMH, a TAKXKE 3aHUMAIOTCS U3YYEHUEM TEOPETUUECKOTO MaTepHaa.

3. 3aKIIFOUNTENBHBIN 3TaIl:

- cOop nH(pOpMAIH O TEOPETUUECKUX aCIIEKTaX U3y4yaeMoro mpolecca, paboTa ¢ IUTepaTypou 1o Teme
MPaKTUKU.

- IOATOTOBKA OTYETA IO MTPAKTHUKE.

ATTecTanus 1Mo UTOraM MPaKTUKH MPOBOJUTCS Ha OCHOBAaHMM 3alIUThl odopmiieHHoro ortdera. Ilo
UTOTaM TIOJIOKUTENIHOW aTTecTaluu oOydarouiemycst BbICTaBiisieTcst auddepeHnnpoBaHHas OIEHKa
(OTJIMYHO, XOPOILO, YIOBIETBOPUTEILHO).
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IIporpamMmy cocraBui(n):

kmHu, 3a8.ka¢., Cocnoscrkas H.I. ﬁ ;_’(_%
Penenzent(b):

omu, Tomun B.II. e e

[Iporpamma npakTuku
IIpousBoaCTBeHHAS NMPAKTUKA: TeXHOJOru4eckasi (MPOEKTHO-TEXHOJOTHYecKasi) MPAKTUKA

pa3pabotana B coorBercTBun ¢ ®I'OC:

®enepanbHbIi rocyJapcTBEHHbBIN 00pa30BaTeIbHbIM CTaHIAPT BBICIIET0 00Pa30BaHUs - MarucTpaTypa mno
HanpasiieHuto noarotoBku 18.04.01 Xumuueckas texHosnorus (npukas MunoOpnayku Poccun ot
07.08.2020 r. Ne 910)

COCTaBJICHA Ha OCHOBAHUHU Y4eOHOIO TUIaHa!
18.04.01 XuMuueckasg TEXHOJIOTHA

YTBEP)KIEHHOT0 Y4€HBIM coBeTOM By3a oT 30.06.2022 npoTtokoin Ne 06/22.

[Iporpamma onobpena na 3acenanuu Y MC dakynbrera

Cpoxk nelictBus nporpammsl: 2022-2024 yu.r.

IMpencenarens YMC ‘/”ﬁ 7~ xrH., gou., Jlebenena O.A.
ITporoxoin ot 06.07.2022 Ne 06/22



1. IEJIX TIPAKTUKHN

1.1|yrnybneHHo€e n3y4eHHe TEXHOIOTMUECKUX MPOIIECCOB XUMUYECKUX MPOU3BOJICTB, a TAKIKE
3aKpeIuieHue 3HaHUH, MOTyYSHHBIX B IPOIIECCE TEOPETHUECKOTO 00yUSHHS, U IPHOOpETEHHE
UCXOJHBIX MPAKTUYECKUX HABBIKOB M0 HAMPaBIECHUIO MOTOTOBKU; OCBOEHUE TEXHOJIOTUYECKUX
IIPOLIECCOB, KOHCTPYKTUBHBIX 3JIEMEHTOB OCHOBHOT'O U BCIIOMOTaTEIbHOTO 000py10BaHMUs,
METOJIOB JIAOOPATOPHBIX UCTIBITAHHA.

2. 3AIAYM ITPAKTUKHU

2.1|03HaKOMIIEHHUE CO CTPYKTYPOH MPEANPHUITHS, U3yYSHHE BOIIPOCOB CHAOKEHHSI €TI0 CHIPhEM,
MaTepuallaMH, SHEPropecypcamMu; U3y4eHne BOIPOCOB OPTaHU3AlNH U TUNITAHWPOBAHHUS
IPOM3BOJICTBA, (HOPM M METOJOB COBITAa MPOAYKINH; U3YYEHUE TEXHOJIOTUIECKUX OCOOCHHOCTEN
OTAETBHBIX MPOU3BOJCTB, HX TEXHOJIOTUYECKOTo 0(hOPMIICHHS, pEKUMa BEACHUS ITPOIiecca.

3. MECTO IPAKTUKH B CTPYKTYPE OBPA30OBATEJIbHOM ITPOI' PAMMBI

ukn (paszen) OOI:  [B2.0.02(10)

3.1|TpedoBanus K npeABapUTEILHOI MOAT0OTOBKE 00YYAIOIErocs:

3.1.1 I[OHOJ'IHI/ITCJ'IBHBIG rJ1aBblI IIPOOECCOB U allllapaToB XUMHUYECKOM TEXHOJIOTHH

3.1.2|OcHOBBI HAYYHBIX UCCIIETOBAHHIA U TIPOCKTHPOBAHUS

3.1.3 TeOpeTI/I‘-IeCKI/Ie H OKCIICPUMEHTAJIbHBIC MCTObI UCCIICAOBAHNA B XUMHUU

3.14 TeOpeTI/IquKI/Ie OCHOBBHI SHGKTPOXHMHHGCKOﬁ TCXHOJIOTHUH BCIICCTB U MaTCPUAJIOB

3.2|/IlucuMNJIMHBI ¥ PAKTHKH, JIsI KOTOPBHIX OCBOEHHE TAHHOM JTUCIUTLUIMHBI (MOLYJIsI)
HEe00X0IMMO KaK NMpeaiiecTBylollee:

3.2.1|BeImonHeHue, TOATOTOBKA K TMPOIIEyPE 3alIUTHI U 3alMTa BHITYCKHON KBAIN(UKAITMOHHON
paboThI

3.2.2|AHanmn3 COBpeMEHHBIX HayYHBIX UCCIICIOBAHMH

3.2.3[3amuTa 0T KOPPO3UK 00OPYTOBAHUS XUMUUYCCKUX W HEPTEXUMHUISCKUX TIPOU3BOJICTB

3.2.4|IlpousBojcTBeHHas npakTuka: llpegnuruiomMHas mpakTHKa

3.2.5|Texandecknii aHAIU3 U KOHTPOJIb XUMUYECKIX TTPOU3BOJICTB BEIIECTB U MATCPHUAIOB

4. KOMIIETEHIHUH OBYYAIOLIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA
JUCHUITVIMHBI (MOYJIA)

YK-6: Crioco0eH onpeaeasiTh M peaju30BbIBATH NPUOPUTETHI COOCTBEHHOI 1eATeJIbLHOCTH U
CIoCco0bI ee COBEPIICHCTBOBAHUS HA OCHOBE CAMOOLICHKH

3HaATD:

YPOBCHB 1 COACPIKAaHUC MPOUCCCOB CaMOOPIraHU3aIluu U CaMOO6p330BaHI/ISI

VYpoBeHb 2 |cojiepikaHue MPOIECCOB CAMOOPTaHU3aI[MK U caMO00pa30BaHus, UX 0COOCHHOCTH U
TEXHOJIOTUH pealTu3aIiu

VYpoBeHb 3 |coepikaHue MPOIECCOB CAaMOOPTaHU3AIMK H CAaMOOOPa30BaHUsI, UX OCOOCHHOCTH U
TEXHOJIOTUH pealTU3alliK, UCXOIS U3 1IeJIel COBEPIIEHCTBOBAHMS MPO(HECCHOHATLHON
JCSITEBbHOCTH

YMeTh:

YPOBCHB 1 YCTaHABJIMBATD JIMYHLIC U HpO(bCCCI/IOHaHBHBIC e € YU€TOM IMPUOPUTECTOB JIeicTBUi

VYpoBeHb 2 |T1aHUPOBATh JUYHBIE U TPO(HECCUOHATIBHBIE LIEIH C Y4eTOM COOCTBEHHBIX U KOMaHIHbIX
pecypcoB

VYpoBeHsb 3 |ycTaHABIMBATH JIMYHBIE U TPO()ECCHOHATILHBIC IIEJIA ¢ YY€TOM ITPUOPUTETOB JICHCTBUIA;
IJIaHUPOBATD JIMYHBIC U HpO(I)eCCI/IOHaJIBHBIQ e € YUCTOM COGCTBGHHBIX 1 KOMaHIHBbIX

pecypcoB

Baagern:

YPOBCHB 1 MCTOJUKAMH CAMOMOTHBAIIMHU K ITIOCTOSHHOMY COBEPIICHCTBOBAHHUIO

YpoBeHb 2 |METOAMKaMu CaMOMOTHBAIIMH K TIOCTOSTHHOMY COBEPIICHCTBOBAHUIO paHEe MPUOOPETEHHBIX




3HaAHUU U YMEHUU

Yposens 3

METOIMKAaMH CAaMOMOTHBAIIMH K IIOCTOSITHHOMY COBEPIICHCTBOBAHUIO paHee MPHOOPETEHHBIX
3HaHUI U yMeHUH B 0071acTH MPO(eCcCHOHATBHON eI TEIbHOCTH

OIIK-2: Cnoco0eH HCI0JIB30BATH COBPEeMEHHbIe NPUOOPHI M METOANKH, OPTaHU30BbIBATH
NpoBeJeHUe IKCIIePUMEHTOB U HCIIBITAHUI, IPOBOANTH UX 00Pa00TKY M AHAJIM3MPOBATH MX

pe3yJabTaThl

3HATE:

Yposens |

METOAMKH ITPOBEACHUS SKCIIEPUMEHTOB, IPUMEHSIEMbIX IIPU MPOBEICHUH HAyYHbIX
HCCIIEIOBaHUM 110 TEMATUKE pabOTHI;

Yposens 2

OCHOBHBIE ITPUHLIUIIBI PAOOTHI COBPEMEHHBIX MPUOOPOB, IPUMEHSAEMBIX ITPH MTPOBEACHUHT
Hay4HbIX UCCIICZIOBAaHUM 110 TeMaTUKe PabOTHI;

VYposens 3

MCTObI aHaJIn3a pe3yJIbTATOB 3KCIICPUMCHTOB, IPUMCHACMBIX ITPH IMTPOBCACHUHN HAaYUYHbBIX
I/ICCJ'IGI[OBEIHI/II‘/'I I10 TCMATHUKE pa6OTBI;

YMerh:

VYposens 1

OCYILECTBUThH BBIOOP METOJIOB aHAIN3a, HEOOXOIUMBIX ITPH IPOBEAECHUHN HAyYHBIX
HCCIIEIOBaHM 110 TEMAaTUKE pabOThI;

Yposens 2

MIPOBOAUTH SKCIICPUMCECHTAJIbHBIC UCCIICAOBAHUA 110 TCMATHKEC pa6OTLI;

Yposens 3

aHAJIM3UPOBATh U 00padATHIBATh PE3YIbTATHI SKCIIEPUMEHTOB 110 TEMATUKE paOOTHI;

Baagern:

VYposens 1

HKCIEPUMEHTAIBHBIMHA HAaBBIKAMU CAMOCTOSITEILHON pabOThl B XUMUYECKOH J1ab0opaTopuu;

Yposens 2

HaBBIKaMH MCIIOJIh30BAaHUS COBPEMEHHBIX MPUOOPOB U METOIOB HCCIICIOBAHUS IO TEMATHKE
paboTHI;

Yposens 3

HaBBIKaMHU 00paOOTKH M aHANIU3a Pe3yIbTATOB IKCIIEPUMEHTOB.

OIIK-3: Cnoco0eHn pa3padaTbIBaTh HOPMBbI BBIPA0OOTKH, TEXHOJIOTHYeCKHEe HOPMATHBbI HA PACXO0/
MaTepHaioB, 3ar0TOBOK, TOILUINBA M 3JIEKTPOIHEPIUH, KOHTPOJIMPOBATH NapaMeTpbl
TEXHOJIOTHYEeCKOr0 NMponecca, BbIOMPaTh 000pyAOBAHHE M TEXHOJTOTHYECKYI0 OCHACTKY

3HATh:

VYposens 1

MOHATHSI HOPMBI TEXHOJIOTUYECKOTO PEXUMa U HOPMBI pacxo/ia MaTepUaIbHbIX U
SHEPreTUUECKUX PECYPCOB /ISl IPOU3BOCTBA;

Yposens 2

MOHATHSI HOPMBI TEXHOJIOTUYECKOTO PEXUMa U HOPMBI pacxo/ia MaTepUaIbHbIX U
SHEPTETUYECKUX PECYpPCOB IS IPOU3BOJICTBA; CIIOCOOBI HAXO0XKICHUSI HOPMUPOBAHHBIX
3HAQUYEHMI MapaMeTpOB XMMHUKO-TEXHOJIOTUYECKOTO MPOIIECCa;

VYposens 3

MOHATHSI HOPMBI TEXHOJIOTUYECKOTO PEXUMa U HOPMBI pacxo/ia MaTepUaTbHBIX U
SHEPTETUUECKUX PECYPCOB ISl IPOU3BOJICTBA; CIIOCOOBI HAXO0XK/ICHUSI HOPMHUPOBAHHBIX
3HAYEHUH MapaMeTPOB XUMHUKO-TEXHOJIOTHUECKOTO MPOIecca; CIOCOOBI KOPPEKTHUPOBKU
HOPM TEXHOJIOTHYECKOTO PEKUMA B 3aBUCUMOCTH OT TIOCTABJICHHON TEXHOJOTUYECKON

YMeTh:

VYposens 1

pacCYMTHIBATE HOPMBI PACXO/1a JJIsl PA3THUHBIX BHIOB MATCPUAILHBIX M SHEPTETUICCKUX
pecypcos;

VYposens 2

pacCUUTBIBATH HOPMBI pacxona I Pa3JIMYHBIX BUAOB MATCPUATIBHBIX U SHCPICTHYCCKUX
PECYPCOB; HAXOJUTH OINITUMAJIBHBEIC 3HAUCHUA AJId TapaMETPOB TCXHOJIOTMYECKOTO PEKHNMaA,

Yposens 3

pacCUUTBIBATh HOPMBI pacxona I Pa3JIMYHBIX BUAOB MATCPUAJIBHBIX U SHCPICTUYCCKUX
PECYPCOB; HAXOAUTH ONITUMAJIBHBIC 3HAUCHU A IJIA MMapaMETPOB TEXHOJIIOTHYECKOT'O PEXHUMaA U
OIPCACIIATHL HOPMEI pacXoaa peCypCOB B COOTBECTCTBHUU C HUMMU,

Baagern:

Yposens |

HaBbBIKaMHM pacdye€Ta XUMHUKO-TCXHOJIOT'HYCCKHUX ITPOLIECCOB;

Yposens 2

HaBbBIKaAMHU pacyC€Ta XUMHUKO-TCXHOJIOT'MUCCKUX TPOLECCOB B LICJIOM, HOPM pacxoda ChIpb,
pEareHToB;

Yposens 3

HaBBIKAMH pacyeTa XMMUKO-TEXHOJOTUUECKHX MPOILIECCOB B 1I€JIOM, HOPM Pacxojia ChIpb4,
peareHToB, a TaKXke pexuma paboTbl 000PYIOBaHUS IPU PA3TUYHBIX [TapaMeTpax.




IIK-4: roTOBHOCTH HCN0JIb30BATH 3HAHME CBOICTB XMMHYECKUX JIEMEHTOB, COeJUHEHNI 1
MATepHaJIOB HA UX OCHOBe /IJIsl pelleHusl 3a/1a4 NpogecCHOHATBLHOM 1eATeJILHOCTH

3HATD:

Yposens |

(1)I/I3I/ILI€CKI/IG 1 XMMHYECKHE CBOMCTBA OCHOBHBIX BHUIOOB CBIPbs, IPUMCHACMOI'O B
TCXIIpOoLeCcCax ,

YpoBenb 2

3aKOHOMCPHOCTH XUMHNYECKUX HpCBpaH.ICHI/Iﬁ HCXOOHOI'O ChIPbs BTCX IMMPOLCCCAX,

VYposens 3

3aBHUCHUMOCTh CBOMCTB HCXOJHOTI'O ChIPbA TCXITPOUECCOB C YCIIOBUAMU UX OCYHICCTBIICHUS

YMerh:

VYposens 1

OLCHUTDH (1)I/I3I/I‘-ICCKI/I€ 1 XUMHYECKHE CBOMCTBA HUCXOJHOI'O ChIPbA C UCIIOJIB30BAHUCM
COBPCMEHHBIX METOJ0B UCCIICIOBAHNA,

Yposens 2

MMpoaHaJIU3UPOBATE BO3MOXKXHOCTH HUCIIO0JIB30BAHUA PA3JIMYHBIX BUAOB HCXOAHOI'O ChIPpbA
AJI IPOBCACHUA TCEXIIPOLIECCOB |

Yposens 3

AHaJIM3UPOBATb 3aKOHOMCPHOCTH XUMHWYCCKHUX HpeBpaH_[CHI/Iﬁ HCXOJHOI'O ChIPbA B
TEXIIPOHECCaxXx U UX B3AMMOCBA3b C YCJIOBHAMU IMMPOBCACHUA ITPOLCCCOB;

Baagern:

VYposens 1

nHpopManrei 0 COBPeMEHHBIX METOIUKAX KOHTPOJISI CBOMCTB HCXOMAHOTO CHIPBSI
TEXIIPOLIECCOB;

Yposens 2

nHpopManrei 0 KHHETUYECKUX M TEPMOJTNHAMHYECKIX 3aKOHOMEPHOCTSIX IPOLIECCOB
[IPEBPALICHUSA UCXOJHOTO ChIPbS B TEXIIPOLIECCAX;

Yposens 3

HaBbIKaMU YTCHUS TCXHOJIOTMYCCKHUX CXEM PA3JIMYHBIX TCXHOJIOTMYCCKUX ITPOLECCOB
IIpOU3BOJACTBA.

nK-2:

TOTOBHOCTBIO K COBEPUHICHCTBOBAHUIO TEXHOJOTHYIECCKOI'0 Mmpouecca - pa3pa60TKe

MCpOl’IpI/IﬂTI/Iﬁ M0 KOMIVIEKCHOMY HCIIOJb30BaAHMUIO CbIPbS, 110 3aMEHE Ile(l)I/IIII/ITHbIX MaTepHuajJaoB U

H3BICKAHMIO CIIOCO00B yYruwjim3anuu 0TxX0o10B IMPOU3BOACTBa

3HATh:

VYpogens 1

OCHOBHbBI€ IPUHIMIIBI paOOTHI XUMUYECKOTO 000PYAOBAHMUS;

Yposens 2

THUIIOBOC O60py)IOBaHI/Ie IJI TIPOBECACHU A XUMHUYCCKUX MTPOUCCCOB,

VYposens 3

MCTOAbI YTUIN3AIUHU OTXOAO0B ITPOU3BOJCTBA, 06pa3yfomnec;1 Ha XUMHUYCCKUX YCTAHOBKAX;

YMmerh:

VYposens 1

OCYHICCTBUTD BH60p THIIOBOI'O O60py,[[OBaHI/I$I JJIsL TPOBCACHUS TEXHOJIOTHYECKOI'O

Yposens 2

OCYIICCTBUTH BBI60p HauoOoJee NPpCANOYTUTCIBbHBIX BUJOB XUMHUYCCKOTO ChIPbA JIA
MMPOBCACHUA TCXHOJIOTHUYCCKOTO ITPOLECCa,

Yposens 3

BbIOpaTh HanOosiee H3pEeKTUBHBIE METOABI YTUIM3AIMN OTXOJI0B IPOU3BOJICTBA;

Baagern:

Yposens |

HaBbIKaMU YTCHUA TCXHOJIOTMYCCKUX CXEM XUMHNYCCKUX ITPOIECCOB;

VYposens 2

METOJIaMU CPABHEHHSI BUJIOB XMMUYECKOTO CBIPbS ISl IPOBEICHHS TEXHOJIOTHIECKOTO
nporiecca;

Yposens 3

nHpopmairelt 00 OCHOBHBIX MOKa3aTeNsaX 3PPEeKTUBHOCTH METOJI0B YTHUIIM3AIMH OTXO0B
IIPOU3BOJICTBA.

IIK-1: roTOBHOCTBHIO K pelIEHHIO MPO(eCCHOHATBHBIX POM3BOJACTBEHHBIX 32124 - KOHTPOJIIO
TEXHOJIOTHYECKOr0 Ipoiecca, BbiIoopy o0opyaoBaHus, pa3padoTKe TEXHOJOIHYEeCKHX HOPMATHBOB

Ha pacxoa MaTepuaJa0oB, TOIJIMBA U 3JICKTPOIHEPIUA

3HATD:

Yposens |

OCHOBHBI€ [TOKA3aTENIM TEXHOJIOIMYECKOT0 IIPOLECCa, X HOPMUPOBAHHBIE 3HAYECHUS U
METOABI PETYIMPOBAHNUS;

YpoBeHs 2

OCHOBHBIC IMOKA3aTCJIM TEXHOJIOTHYCCKOT' O IMponecca, UX HOPMHUPOBAHHBLIC 3HAUYCHUA U
MCTOABI PECryJIMPpOBaHUA; TPOTHO3UPOBATL HA OCHOBC OIIBITHBIX NAHHBIX BJIMAHUC
HU3MCHCHUA TEXHOJIOTMYCCKUX IMapaMETPOB HAa X0 IIPOoLecca,

Yposens 3

OCHOBHBIC TTOKA3aTEIM TEXHOJIOTHYECKOTO TpoIiecca, X HOPMUPOBAHHBIC 3HAYCHUS U
METO/IbI PETYIMPOBAHMS; POTHO3UPOBATH HA OCHOBE OMBITHBIX JAHHBIX BIIUSHUC
M3MEHEHHUS TEXHOJOTMYECKHUX MapaMeTPOB Ha X0/ MPOIlecca U padOTy JAeHCTBYIOUIETO




YMern:

VYposens 1

HaxXoJuThb CPCAHNC 3HAUCHUSA ITapaMETPOB TCXHOJIOI'MYCCKOr'o mmpouccca u IoKa3aTeiei
KadecTBa I'OTOBOM IIPOAYKIIHHU,

Yposens 2

HAaXOJIMTh CPEIIHUE 3HAUCHHUS TTAPAMETPOB TEXHOJIOTHUECKOT'0 MpoIiecca U MoKa3aTesen
Ka4yecTBa FOTOBOW MPOAYKIIUH; OCYIIECTBIIATH MOI00P ONTUMAIBHBIX YCIOBUI MPOBEICHUS
npoiiecca;

VYposens 3

HaXOJUTh CPEJHNE 3HAYCHUS IapaMETPOB TEXHOJIIOTMYECKOTO MpoLiecca U MoKa3aTesen
KayecTBa rOTOBOI MPOIYKLUHU; OCYIIECTBISATH MO00P ONTUMAIBHBIX YCIOBHUIl MPOBEACHUS
npoliecca; MpOrHO3UPBOATH pabOTy 000PYIOBAHUS IPU U3MEHEHUH ITapaMeTPOB
TEXHOJIOTHYECKOT0 PeKUMa;

Baagern:

VYposens 1

HaBbIKaMU KOHTPOJIA TEXHOJIOTHYCCKOI'O pCXKUMa Mnmponecca B 3aBUCUMOCTU OT Tp€6y€MBIX
XApaKTCPUCTHUK TPOAYKIIHNHU,

Yposens 2

HaBbIKaMM KOHTPOJIA TEXHOJIOTHYCCKOI'O pCXKUMa 1nmponecca B 3aBUCUMOCTH OT Tp€6yeMI>IX
XAPaKTCPUCTUK TPOAYKIINU, HABBIKAMHU pacucTa YACIbHBIX HOPM pacXoJda OCHOBHbBIX
MaTCpHAJIBHBIX PECYPCOB, NCIIOJIB3YCMbIX Ha ITPOMU3BOJCTBC,

Yposens 3

HaBbIKaMX KOHTPOJIA TEXHOJIOTHYECKOI'0 pCXKUMa 1nmponecca B 3aBUCUMOCTU OT Tpe6yeMbe
XApaKTCPUCTHUK NPOAYKIHUHN,; HABBIKAMHU pacu€Ta YACIbHBIX HOPM pacxoJa OCHOBHBIX
MaTCpHAJIBHBIX PECYPCOB, UCIIOJIB3YCMbIX Ha IIPOU3BOJCTBEC, U HOI[60pa X OIITUMAJIBHBIX
pacxoao0B.

IIK-9: cnoco0HOCTHIO MPOBOAUTH TEXHOJOTHYECKHE U TEXHUYECKHNE PacyeThl N0 MPOEeKTaM,
TE€XHUKO- IKOHOMHYECKUH U (PyHKIIHOHAIBbHO-CTOUMOCTHBIN aHAIMN3 3(P(PeKTUBHOCTH NMPOEKTA

3HATE:

Yposens 1

MCTOJbI MAaTCPHUAJIBHBIX U TCIVIOBBIX PACUCTOB OCHOBHOT'O TCXHOJIOTMYCCKOT'O

YpoBens 2

METO/Ibl MAaTEPUAIIBHBIX U TEIIJIOBBIX PACUETOB OCHOBHOT'O TEXHOJIOIMYECKOTO
000py10BaHus1; METO/Ibl OLIEHKH A(P(HEKTUBHOCTH POEKTOB;

VYposens 3

METO/bI MATEPUAJIbHBIX U TEIUIOBBIX PACYETOB OCHOBHOI'O TEXHOJIOIMYECKOTO
000py10BaHUs1; METOJIbl OLIEHKU 3(P(HEKTUBHOCTH NMPOEKTOB; METOJAUKH KOHCTPYKTHUBHBIX
pacyeToB TEXHOJIOIMYECKOr0 000y JOBAHUS;

YMeTh:

Yposens |

COCTaBUTh MaTepUajIbHbIE OATAHCHI PEAKIIUOHHOTO 000PY10BaHUS;

YpoBens 2

COCTaBUTb MaTCpHUAIIbHBIC OaTaHChI PCAaKIUOHHOT'O O60py,£[0BaHI/ISI; COCTaBUTH TCIIJIOBBIC
0ajyaHChI arrmapaToB, IPUMCHACMBIX B XUMHUUYCCKHX ITPOLECCaX;

VYposens 3

COCTaBHUTb MaTCpHUAJIbHBIC OaaHChl PCAKINOHHOT'O OGOpy,I[OBaHI/IH; COCTaBUTH TCIIJIOBBIC
0aJIaHChI arrmaparoB, IPUMCHACMBIX B XUMHUYCCKHX ITPOLECCax; IPOBCCTH KOHCTPYKTUBHBIC
pacydCTbl XUMHUYCCKUX PCAKTOPOB, IPUMCHACMBIX B TCXHOJIOTUUCCKUX MPOIECCAX;

Baagern:

Yposens 1

METOJaMH NIPOBCACHUA MAaTCPUAJIbHBIX PaCuUCTOB 060py)1013aH1/I>1;

Yposens 2

METOJIJaMU IIPOBEJCHUS MAaTEPHAIbHBIX pacyeTOB 000PYAOBAHUS; METOIAMU IIPOBEACHHS
TEIUIOBBIX pacueToB 000PYIOBaHMUS;

VYposens 3

METOJIJaMU IIPOBEJCHUS MAaTEPHAIbHBIX pacyeTOB 000PYAOBAHUS; METOIAMU IIPOBEACHHS
TEIIJIOBBIX paCy€TOB 060py210BaHI/I$I; METOJaMH IPOBCACHUSA KOHCTPYKTHBHBIX PACUCTOB
000pyIOBaHUSI.

B pesyabTare 0cBOCHHS TUCHHUILIHHLI 00VIAIONIHHCS JOKEH

4.1

3HaTh:

411

XUMHUYECKHE MTPEBPALICHUS OPTaHUYECKUX BEIIECTB B YCIOBHAX TEXHOJIOTHYECKOTO MPOLIECCa;
MEXAHU3MBbI U KHHETHKY IIPOLIECCOB MOJIYUYEHHS BEIIECTB U MAaTEPUAJIOB Pa3IMYHbIX KIIACCOB;
TEXHOJIOTHIO OCHOBHBIX IIPOLIECCOB MOTYYCHHSI XMMUYECKHX BEIIECTB U MATEPHAJIOB, B TOM YHUCIIE,
YCTPOMCTBO OCHOBHBIX PEAKLIMOHHBIX allapaToB; COBPEMEHHBIE TPHUOOPHI U METOIUKU
IPOBE/ICHUS SKCIIEPUMEHTOB, METO/1bI 00Pa0OTKH PE3yIbTATOB aHAIN3A.

4.2

YMeTh:




421

pa3pabaTbIBaTh TEXHOJOTHUYECKUE CXEMBI IIPOU3BOCTB PA3IMYHBIX BEIIECTB U MAaTEPHAJIOB;
00OCHOBBIBaTh BHIOOP YCIIOBHI CHHTE3a U THIA PEAKIIMOHHBIX allllapaToB, 00eCIeuynBaOLINX
BBICOKYIO ITPOU3BOIUTENBHOCTD U CEJIEKTUBHOCTD; IPOBOJUTH OCHOBHBIE MaTepUaJIbHbIE U
TEIJIOBBIE PACYEThI PEAKTOPOB JJIs1 TEXHOJOTHUECKHUX MPOLIECCOB; IPOBOAUTH
SKCIEpPUMEHTAIbHBIE UCCIIEeI0BaHUs, 00pabOTKY U aHAIN3 UX PE3YIBTATOB B 00JIACTH XUMHUECKON
TEXHOJIOTMH BEUIECTB U MaTEPUAIIOB.

4.3

Baagern:

431

HABBIKAMU PACYE€TOB OCHOBHOT'O TEXHOJIIOTUYECKOTO 000pYI0BaHNsT; HABBIKAMH PAOOTHI ¢ HAYIHOU
Y HOPMATHUBHO-TEXHUYECKOM TOKYMEHTALMEH; HaBbIKaMH MIPOBEACHHUS SKCIIEPUMEHTOB U
UCIIBITAHUN U 00paOOTKH PE3YJITATOB IKCIIEPUMEHOB; HABBIKAMH HCITOJIb30BAHUS COBPEMEHHBIX
MH(POPMAITMOHHBIX TEXHOJOTUH JIJIs1 0OpaObOTKH M aHAJIN3a Pe3yIbTaTOB SKCIIEPUMEHTOB U
HCIIBITAaHUH

5. COJEPKAHME IIPAKTUKHU

Kon HaumenoBanme pazgesios | Cemectp /| YacoB | Komneren- | JIuteparypa | Unte | Ilpumeuanue
3aHATHSA U TeM /BUJ1 3aHATHUS/ Kype 100071 PakKT.
Pazgen 1.
1.1 |[ToaroroBUTENLHBINA 3TAIl
/Tema/
[TpoBenenue 2 3 |YK-6OIIK| JI1.1J11.2 0
OpraHrU3aIlMOHHOTO -20IIK-3 | J11.3711.4
COOpaHHUs IO MPAKTUKE. IK-1 TIK-2| JI1.5J12.1
O3HakoMJIeHHE [TK-4 TIK-9 J2.2
CTYJEHTOB C LIEJIIMU U JI2.3J13.1
3a7ja4amMu IPaKTUKH, 01 92 33 54
pEriaMeHTOM,
TpeOOBaHUSAMU K
OCBOEHHUIO.
ITonyyenue
WHIUBUIYATBHBIX
3aJlaHu} Ha MPaKTUKY
/Cp/
[Tpoxoxaenne 2 10 |YK-6 OIIK| JI1.1JI1.2 0
HEOOXOIMMBIX -20IIK-3 | J11.3711.4
MHCTPYKTaxew, MK-1 IIK-2| JI1.5J12.1
MIOJIyYEHHE JOITYCKa Ha I1K-4 T1K-9 2.2
npoMiuiomaaky. /Cp/ JI2.3J13.1
0102293 54
1.2  |[Ipon3BOACTBEHHBI dTAI
/Tema/
Odopmrenne Ha 2 8 |VYK-6OIIK| JI1.1JI1.2 0
BBIOpaHHBIN 3aBOJI, IIEX, -2 OIIK-3 | JI1.3J11.4
yctanoBky /Cp/ IK-1 TIK-2| JI1.5J12.1
ITK-4 TIK-9 J2.2
JI2.3J13.1

01092 93 54




[Tomryuenue nHGOpPMAITUHU O 43 | VYK-6 OIIK| JI1.1JI1.2
CBIPbEBOU U -2 OIIK-3 | JI1.3J11.4
DHEPreTHYECKOi 0aze ITK-1 TIK-2| JI1.5J12.1
MPOU3BOACTBA, BUAAX [1K-4 T1K-9 J12.2
BBIIYCKA€MOH MPOAYKILIHH, J12.3J13.1
YCTPOMCTBE YCTAHOBKH U 210223354
OCHOBHBIX alapaTos,
BXOJISINX B €€ COCTaB,
ABTOMATU3AINH
MIPOU3BO/JICTBA,
YKOHOMUYECKUX U
9KOJIOTMYECKUX acleKTax
MIPOM3BOJICTBA, & TAKIKE
WHOH MHpOpMAIIHH,
HEO0OXOIUMOM 1St
BBITIOJTHEHUS BBITYCKHOM
KBaJIM(DUKALIMOHHOM
pabotsl. /Cp/
1.3 |3axmrouuTenbHBIN ATl
/Tema/
Co6op undopmaruu o 33 | YK-6 OIIK| JI1.1JI1.2
TEOPETUYECKHX aCTIeKTaxX -2 OIIK-3 | JI1.3JI1.4
M3y4aeMoro mporecca, [IK-1 I[IK-2| JI1.5J12.1
pabota ¢ IuTEpaTypou 1o ITK-4 TIK-9 2.2
Teme npaktuku. /Cp/ JI2.3J13.1
213233 54
IToaroroBka oryera 1o 7 YK-6 OIIK| JI1.1 JI1.2
npaktuke. /Cp/ -2 OIIK-3 | JI1.3JI1.4
IMK-1TIK-2| JI1.5J12.1
IMK-4 TIK-9| JI2.2J12.3
J12.4J13.1
213233 54
Pazpgen 2. KontpoJn
2.1 |UTOTOBBIi KOHTPOIH
/Tema/
3amura oT4eTa rno 4 YK-6 OIIK| JI1.1 JI1.2
npakTuke /3auétTCO/ -2 OIIK-3 | JI1.3JI1.4
IMK-1 TIK-2| JI1.5J12.1
ITK-4 TIK-9 J2.2
JI2.3J13.1
21932953 54

6. P°OHI OHEHOYHBLIX CPEJICTB

6.1. KoHTpoJbHbIE BONIPOCHI M 3aJaHus]

KoHTposibHBIE BOTPOCHI:

1. Ha xakoii ycTaHOBKE BbI IPOXOAUIIM IPOU3BOICTBEHHYIO MPAKTUKY? JJI 3TOr0 yKa)kKUTE CIETYIOIIYIO

nHpopMmaIuio:
2.0xapaKkTepu3yiTe OCHOBHOM ITPOLIECC, TPOTEKAIOIINI B OCHOBHOM ammapare.

3. Kakue ¢dakTopsl 0Ka3bIBalOT BIMSHUE Ha TaHHBIN mporiecc? [lepeuncianTe ux u yKaKuTe KpaTko, Kak ux
HU3MCHCHUC BJIMACT HA BbIXOJ U KAYCCTBO IMMPOAYKTA.

4. Yro sBisieTcs cbipbeM npouecca? OTKyna OHO MOCTynaer?

5. Kakue TpeboBaHMS K CHIPBIO MPEIBSABISIIOTCS U C YEM 3TO CBSI3aHO?
6. 13 xakux 0J0KOB COCTOMT ycTaHoBKa? [lepeunciuTe X M KpaTKO YKOKHUTE Ha3HAYCHUE KaXKO0TO U3

HUX.




7. Kak opraHn3oBaHa TEXHOJIOTMYECKAs CXEMa U3y4aeMOoil ycTaHOBKU? ONUIINTE OCIEA0BATENBHOCTh
mporecca.

8. YkaxxuTe, Kakoil armapat sBIsSE€TCS OCHOBHBIM Ha JaHHOM ycTaHOBKe? UTo OH c000ii mpeacTaBiser?

9. Ilepeunciure OCHOBHBIE OMACHBIE IPOU3BOICTBEHHBIE (DAKTOPHI, XapaKTEPHbIE JIsl JAHHOW YCTaHOBKH.
10. YkaxuTte, Kakoi U3 BBIIIETIEPEUUCICHHBIX (PAKTOPOB, HA BaIll B3IJISA, ABISETCS CAaMbIM ONACHBIM?

11. Ha3oBuTe OCHOBHBIE CPEACTBA MHANBUAYAIBHON U KOJUIEKTUBHOM 3allIUThI, KOTOPbIE IPUMEHSIOTCS Ha
JaHHOM yCTAHOBKE JUIs 3alIUTHl PAOOTHUKOB OT BBIIIEHA3BAHHOTO (haKTOpa.

12. TlepeuncanTe OCHOBHBIE 3arpsI3HAIONINE KOMIIOHEHTBI, COIEpIKAIIMECs B TBEPABIX 0TX0/1aX? YKaxuTe,
KaK Ha YCTAaHOBKE UX 00€3BPEKUBAIOT (€CJIM HAa YCTAaHOBKE MPEAYCMOTPEHBI CTA TN OUUCTKH)?

13. IlepeunicnuTe OCHOBHBIE 3arpS3HSIONINE KOMIIOHEHTHI, COJIEpKAIIUECcs B CTOUYHBIX BoJax? YKaxuTe,
KaK Ha YCTAaHOBKE UX 00€3BPEKUBAIOT (€CJIM Ha YCTAHOBKE MPEAYCMOTPEHBI CTATUN OUUCTKH)?

14. TlepeunicnuTe OCHOBHBIE 3arpS3HSIOLINE KOMIIOHEHTBI, COJIEpKaIIUecs B ra30BbIX BbIOpocax?
YKaxuTe, Kak Ha YCTAaHOBKE MX 00€3BPEKHUBAIOT (€CIIM Ha YCTAHOBKE MPEIYCMOTPEHBI CTaIMU OYUCTKH)?

6.2. TeMbl MUCLMEHHBIX Pa00T

Temarnka 0T4ETOB IO IPAKTUKE COBIAJAET C HAMMEHOBAHHMEM IIPOLIECCa U YCTAHOBKH, Ha KOTOPOU
CTYZEHT IIPOXOJUT IPAKTUKY. BINOIHEHNE MHCbMEHHBIX PabOT, KpOME OTUETa, HE IPETYCMOTPEHO.

6.3. ®oHJI O1IEHOYHBIX CPEACTB

q)OHI[ OIICHOYHBLIX CPCACTB IMPUJIAracTCs.

6.4. IlepeyeHb BHIOB OIICHOYHBIX CPEICTB

KoHTposibHMBIE BOITPOCHI.

7. YYHEBHO-METOANYECKOE U HTHOOPMALHMNOHHOE OGECIHHEYEHUE INPAKTUKHU

7.1. PexoMeHnayemas JJUTEPaTypa

7.1.1. OcHOBHAS JUTEPATYPA

ABTOpHI, 3aryiaBue M3naTenscTBO, 101

JI1.1 [Mycakun A.Il., |O6opynoBaHne XMMHUYECKHX JlabopaTopuil: cripaBouHuk|JI.: Xumus, 1978
Paunnckmii @. 10,
Cyrno6osa K. /1.,

Paunnckuii @. 10.

JI1.2 (3akreiim A. 1O. OO061ast XuMHU4YecKast TEXHOJIOTHS . BBEIECHHUE B M.:
MOJIETMPOBAHUE XUMHUKO-TEXHOJIOTUYECKUX MTPOLIECCOB: | Y HUBEpCUTETCKAs
yueb. mocodue kuura, 2009
JI1.3 [Cupnses H. U. Teopus mIaHUpPOBaHUS DKCIIEPUMEHTA U aHAJIU3 M.: U3narenscTBO
CTaTMCTUYECKUX JaHHBIX: y4eO. mocobue mig maructpos|tOpaiit, 2014
JI1.4 (IlImunr E. 1O, CoBpeMeHHBI Opranndyeckuii cuuTes: yuebnoe nocooue|Anrapck: AHl'TY,
Hcromuna H. B., 2020

CocHoBckas H. I'.,
Kopuesun H. A.

JI1.5 |(IImunar E. 1O., Opranuyeckuii cuHTe3 Ha O6a3e aleTusieHa: yueOHoe Amnrapck: AHI'TY,
Cocnonckas H. I'.  |mocobue 2020
7.1.2. JlonoJHuTEILHAA JUTEPATYpPa
ABTOpHI, 3arnaBue W3natenbcTBO, roj
JI2.1 [JleontbeBa A. 1. |O6opynoBaHHe XUMHYECKHX IIPOU3BOJICTB: YueO. M.: KonocC, 2008
JI2.2 (Ucromun A. JI., |[Ipumenenne OBM B XuMuu 1 XUMHUYECKON Amnrapck: AHI'TY,
Hcromunaa A. A.  |TexHosoruu: y4ed. mocooue Jiis OakaiaBpoB U 2016

MarucTpoB, 00y4aromuXxcs Mo HAIPaBICHUIO
"Xumnueckas TeXHOJIOTHs"




ABTODHI, 3arnaBue M31aTenseTBO, roj

J2.3

Angnpees 1O. SI.  [DnekTpoxuMuUs METAIJIOB | CIUIaBOB: yueOHOe mocodue |(M.: M3gaTenbckuit
Jom "Beiciiee
O6pa3oBanue u

Hayka", 2016

JI2.4 |damackun b. b.,  |9nexkrpoxumus: yueOHUK M.: Xumus,

[Terpuii O. A., KomocC, 2006

Hupnuna I'. A.

7.1.3. MeToanuecKkue pa3padoTKn
ABTODHI, 3arnaBue M31aTenseTBO, roj

JI3.1 [CocHoBckas H. I'., |[IporpaMma Hay4HO-HCCIIEA0BATEIBCKON TPAKTUKH. Amnrapck: AI'TA,

Hcromuna H. B.  |Hanpasnenue noarorosku 240100 "Xumuueckas 2014

texHoJorus". Marucrepckas nmporpamMmma - XuMusi 1
TEXHOJIOTHS] HEOPTaHUYECKUX BEIICCTB U MAaTEPHUAJIOB

7.2. IlepeyeHb pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""UnTepHer"

Ol

GalvanicRus — uadopmanroHHo-00pa3zoBarebHblii CaiiT, CO3JaHHbIH CHEIHAaTHCTaMHK-
npodeccroHaaMu B 00J1aCTH TaJIbBAHUKH U TATbBAHOTEXHUKH COBMECTHO C JKYPHAIOM
«["albBaHOTEXHHMKA M 00pabOTKA TOBEPXHOCTHY, CICIIHATIN3UPOBAHHBIMU KadeapaMu
yauBepcuteroB, HUU u Benynmmvu komnanusimu Poccuu. - http://www.galvanicrus.ru/lit/

92

Kapmanos, ®@. . Cratuctuueckue METo/1bl 00pabOTKHU 3KCIIEPUMEHTANIbHBIX JaHHbBIX C
ucnons3oBanueM nakera MathCad : yuebnoe nocooue / ®. U. Kapmanos, B. A. OcTtpeitkoBckuii. -
Mockga : KYPC : MIHOPA-M, 2019. - 208 c. - ISBN 978-5-905554-96-4. - TeKcT : 31eKTPOHHBIH. -
URL.: https://znanium.com/catalog/product/1016017

33

Hayunble ncciieoBaHus MU BHIMOJIHEHUH MAaruCTEPCKUX BBIMYCKHBIX KBATU(UKAIIMOHHBIX PadOT
: yaebHnoe nocodue / coct. 0. A. Auapees, A. A. Menwnuk, [1. B. lllupnakns, A. H. barypo. -
XKenesnoropck : ®I'bOY BO CIICA I'TIC MUC Poccun, 2020. - 146 c. - TekcT : 27€KTPOHHBIMN. -
URL:

54

[IpencraBienue v BU3yaiau3aus pe3yinbTaToB HayUHbIX HccieaoBanui : yueonuk / O. C.
Jlorynosa, II. FO. Pomanos, JI. I'. EropoBa, E. A. Mnbuna ; nox pex. O. C. Jlorynosoit. — MockBa
: UIHOPA- M, 2020. — 156 c. - ISBN 978-5-16-014111-4. - Tekcr : anekrponnsiid. - URL:
https://znanium.com/catalog/product/1056236

7.3.1 IlepeyeHb NPOrpaMMHOT0 00eceYeHus

7.3.1.1|NanoCAD 11 Plus [ Akagemuueckast aurensus: cepuiinsii Homep NC110P-07691 ¢

09.09.2019 rona no 25.08.2021 rona]

7.3.1.2|Office Pro + Dev SL [T'ocymapctBennbiit koHTpakT Ne 442019-004 ot 24.05.2019 cpok

nemctBus 3 roaal

7.3.1.3|Onepaunonnas cucrema Windows 10 Education [CyOnunien3nonHssiii 1oroBop Ne

Tr000169903 ot 07.07.2017]

7.3.1.4|Office Professional Plus Education [Cybnunen3uonnsiit norosop Ne 28451/ MOC2957 ot 5

nexabpst 2018 r.]

7.3.1.5|NanoCad Plus [JIunen3uonnsiii Homep NC100P-C58F952D441D-14987]

7.3.1.6|Kaspersky free [becriatHas nponpuerapHasi JHIICH3US |

7.3.1.7|7zip [GNU Lesser General Public License (LGPL)]

7.3.1.8|Mozilla Firefox [Mozilla Public License, GNU GPL u GNU LGPL]

7.3.1.9|Google chrome [Yuuepcanbhas obiiectBeHHas jumen3us GNU GPL]

7.3.1.10(Zoom Professional Licenses [[orosop moctaBku Ne I1-033/2020 ot 01.06.2020]

7.3.1.11|Zoom [JIunen3us Freemium]

7.3.1.12|Kaspersky Endpoint Security [[{oroBop Ne CJI-072/2019 ot 09.12.2019]

7.3.1.13|Office Professional Plus Education [ [Jorosop Ne 13582/MOC2957 ot 01.12.2017]

7.3.1.14|Microsoft Windows [{oroBop Ne 13582/MOC2957 ot 01.12.2017]




7.3.1.15[Kaspersky Endpoint Security [Cy6nunien3uonnsiit goroop Ne 292-1PK 495 ot 4.12.2018]

7.3.1.16(nanoCAD Plus 10.0 [Ceptudukar moas3oBaress mporpammsl it 9BM CepuiiHblii HoMep
NC100P-02580]

7.3.2 IlepedyeHb HHPOPMAITHOHHBIX CIPABOYHBIX CHCTEM

7.3.3 IlepedeHb 00pa30BATEJILHBIX TEXHOJOTHIA

7.3.3.1|LMS Moodle

7.3.3.2|19BbC Znanium

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME ITPAKTUKHN

8.1|lns peanu3anuu AUCUUIUIMHBI HEOOX0AUMA yueOHas ay TUTOPHS IJIsl IPOBEACHHUS
MIPOMEKYTOUYHOU aTTECTAINH, OCHAIIIEHHAS CIICIUATN3UPOBAHHON MEOEIBIO (CTOJBI, CKAMbH,
CTYJIbS 1JIsl CTYZICHTOB U IIperoaaBarens, yueOHas J0cKa).

8.2|CamocTositenpHas padoTa 00ydJaromuxcsi MOKET ObITh OPraHU30BaHA B YNTAIILHOM 3aJI€ U 3aIe
JIEKTPOHHON MH(POPMAITUH, KOTOPHIC TAK)KE OCHAIICHBI CIICIIHATM3UPOBAHHON MeOeIIbIO (CTOJHI,
CKaMbH, CTYJIbS JJISl CTYJCHTOB U MPEToIaBaTelisl, U TEXHUYECKUMH CPEACTBAMU O0y4EHHUSI
(TeNIeBU30pPOM, MYJIBTUMETUIHBIM IIPOSKTOPOM, IPOCSKIIMOHHBIM SKPAHOM, KCEPOKCOM,
HOPUHTEPOM, CKAHEPOM).

9. METOINYECKHUE YKAZAHUA JUIA OBYYAIOLIUXCSA ITO OCBOEHUIO ITPAKTUKH

[IpoxosxaeHue npou3BOICTBEHHON MTPAKTUKHU SBJISIETCS] BAKHBIM 3TAallOM 00Y4YEeHMsI, TaK KaK OHa
IpeJoIpeesiseT JalbHeNIIyo cepy NpakTHIECKOH 1eATeIbHOCTH B 00JaCTH XUMUYECKOM TEXHOJIOTUH,
a TaKkXKe SBIISIETCS HAYaJIbHBIM 3TAllOM MOATOTOBKH K BBIITOJHEHUIO BBITYCKHOW KBaTH(PUKAIMOHHOM
pabotsl. IIponiecc npoxoXxaeHNUs IPAKTUKKA COCTOUT U3 CIEIYIOIUX ITAINOB:

1. IloaroToBUTENBLHLIN JTAII:

- IPOXOXKJIEHHE COOPaHUs MO MPAKTHKE C PYKOBOJUTEIEM MPAKTUKU OT Kaeaphl.

- IPOXO0’KJIEHNE HEOOXOIMMBIX HHCTPYKTaKEH M0 TEXHUKE OE€30M1aCHOCTH U OXPaHE TPY/Aa B CPOKH,
YCTaHOBJIEHHBIE NPEAIPUATHEM, HA KOTOPOM IIPOBOJUTCS MPAKTHKA.

- IOJIy4€HNE UHANBUAYAIBHOTO 3aJJaHMsl Ha IPaKTUKY. 3a/laHne HapaBjeHO Ha cOOp KOHKPETHBIX
MaTepHaJIoB 10 BEIOPaHHOI TeMe, B TOM YHCIIe, TS BBITOJHEHHS KypCOBBIX IPOEKTOB MO CHEIUATbHBIM
y4€OHBIM JUCIUILINHAM.

2. IIpon3BOACTBEHHBIH dTaM:

- OCYIIECTBIIEHHE 0030PHBIX 3KCKYpPCUH Ha KJIIOUEBbIE MPEANPUATHUS U IPOU3BO/ICTBA.

- 3HAaKOMCTBO C 3aBOJIOM, LIEXOM, YCTaHOBKOM.

- cOop MHpOpMaIUU MO CTPYKTYpPE YCTAaHOBKH, TEXHOJIIOTHH MTPOU3BOJICTBA, TEXHOJIOTUYECKOMY
pEXHUMY, MOITYYEHHE CBEJICHUI O KaYECTBE ChIPbsl, PEAr€HTOB U BBIITYCKAEMOMN IPOIYKINH, U APYTOil
unpopmanuu. [lomyuenne napopmaiyu o CbIpbeBON U IHEPreTUYECKOM 0aze MPOU3BOJCTBA, BUIAX
BBIITYCKAEMOH MPOAYKILIUH, yCTPONCTBE YCTAHOBKH U OCHOBHBIX allapaToB, BXOAAIIUX B €€ COCTaB,
aBTOMATH3allMH IPOU3BOCTBA, IKOHOMUYECKUX U IKOJIOTHUYECKHUX acleKTaX MPOU3BOCTBA, a TAK)Ke HHOU
uHpopMannu, He0OXOUMOM I KypCOBOTO POSKTHPOBAHUSI.

JlaHHBIH 3Tarn IPOBOAMUTCS HA MECTE HEMOCPEACTBEHHOIO MTPOXOXKIACHUSI MPAKTUKHU (3aBOJ, 1IEX,
ycraHoBka). CTYZEHT COTJIaCOBBIBAET CBOIO JalbHEHITYI0 paboTy B paMKax JaHHOTO dTara C
OTBETCTBEHHBIM 32 IIPOBECHNE IPAKTUKHU Ha MPon3BoicTBE. OTBETCTBEHHBIE 32 IPOBEACHHUE TPAKTUKHU Ha
MIPOU3BOJICTBE MPENIOCTABISIOT BCIO HEOOXOAUMYIO JOKYMEHTALIUIO, TI0 BO3MOKHOCTH IIPOBOST
AKCKYPCHH 0 11eXy (YCTaHOBKE) JJIs I€TaIbHOTO 03HAKOMJIEHHSI CTYJIEHTOB C JeHCTBYIOMIEH
TEXHOJIOTUYECKOH cXeMoil, 1al0T He0OX0AUMYIO TEXHUYECKYIO HJIM MHYIO KOHCYJIBTALIMIO IO paboTe
000pyIOBaHUS U T.1I.

CryneHTaMm 3alpenaeTcsi CaMOBOJIBHO OCTaBIISATh MECTO IPOXOXKACHUS IPAKTUKU O€3 YBEJOMIIEHUS O
TOM OTBETCTBEHHOTO 3a IIPOBEICHUE TIPAKTUKHU HA ITPOU3BOJICTBE.

B nepuon npoBeneHus MponM3BOACTBEHHON MPAKTUKU PYKOBOAUTEINb PAKTUKU OT Kadeapbl IPOBOIUT
WH/IMBU/yaJIbHbIE KOHCYJIBTAILUH JUI CTYIEHTOB B COOTBETCTBUU C rpa)uKOM.

Ha xoHCynbpTanusx cTyJeHTbl HHOOPMUPYIOT PYKOBOIUTENS O XO/1€ POXOXKACHUS MPAKTUKH, PEIIAIOT
BOIIPOCBHI, BO3HUKAIOIINE B XOJE U3yYCHMsI IPOU3BOACTBEHHBIX MAaTEPUAJIOB U APYTOM TEXHUYECKOU
JOKYMEHTAIIMH, 3 TAK)KE 3aHUMAIOTCS U3YUYEHUEM TEOPETUYECKOTO MaTepuaa.




3. 3aKIIOUYUTEIbHBIN ATAIL:

- cOop MH(pOpMaIK O TEOPETUUECKUX aCIEKTaxX N3y4yaeMoro npolecca, paboTa ¢ IMTepaTypoi 1o Teme
MPAKTUKH.

- IOJITOTOBKA OTYETA IO IPAKTHUKE.

ATTecTanus 1o UToraM MpaKTUKHA MPOBOIUTCS HA OCHOBAHUU 3aIUTHI 0(hopmiieHHOTro oTyera. 1o
UTOraM MOJIOKUTEIBHOM aTTeCTallui 00ydaroieMycsl BbICTaBIsieTca AU PpepeHIMpoBaHHas OL[CHKa
(OTIMYHO, XOPOILLO, YIOBIETBOPUTEIILHO).
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1. IEJIX TIPAKTUKHN

1.1|l{enpro yueOHOM MTPAKTHUKH SBJSETCS IEPBUYHOE O3HAKOMIJICHHE O0yUJaIOIINUXCS C

TEXHOJOTMYECKUMHU MTPOLIECCAMU XUMUYECKUX ITPOU3BOJICTB, CBSI3aHHBIX C TEMOI BBIITYCKHOM
KBAJIM(PUKALIMOHHOHN paboThl; 3aKpeIyIeHne 3HaHUM, IOJY4YE€HHBIX B IIPOLIECCE TEOPETUUECKOTO
00y4YeHHs U TPUOOPETEHNE MPAKTUIECKUX HABBIKOB [0 TEMATHUKE UCCIIEI0BATEIBCKONW PAOOTHI.

2. 3AIAYU ITPAKTUKHU

2.1locBoeHrEe TEXHOIOTHYECKUX IIponecCcoB U METOAOB J'Ia60paTOpHBIX HCHBITaHHﬁ; 3HAaKOMCTBO C

Hay4YHO-HccienoBarenbckumu padoramu (HUP)Ha kadenpe n mpoBOAMMBIME Ha IPEATIPHITUAX
peruoHa; cOop MaTepuasoB IO TEMATUKE BBITYCKHON paboThl; aHaiIu3 Ja0OpaTOPHBIX U
HKCIIEPUMEHTAIBHBIX METO/I0B, HEOOXOMMBIX JIJIsl BHIIOJTHEHHUS BBITYCKHON paboTHI.

3. MECTO IPAKTHKHU B CTPYKTYPE OBPA30BATEJIbHOM ITIPOI PAMMBI

ukn (pazzen) OOI:  [B2.0.01(Y)

3.1|TpedoBaHus K NpeABaAPUTEILHOI MOATOTOBKE 00YYAIOIEerocs:

3.1.1|lonoMHUTENBHBIE TTIaBBI POIIECCOB U AIapaToOB XUMHUECKOW TEXHOIOTHH

3.1.2 TeOpeTI/IquKI/Ie H SKCIICPUMCHTAJIbHBIC METOAbI UCCIICAOBAHUSA B XUMHUHU

3.1.3|OcHOBBI HAYYHBIX UCCIIEOBAHHIA U TIPOCKTHPOBAHUS

3.14 COBpeMeHHOC COCTOAHHUC U ICPCIICKTUBbI XUMHUYCCKOI'O ITIPOU3BOACTBA

3.15 TeOpeTI/IquKI/Ie OCHOBBHI SHGKTPOXHMHHGCKOﬁ TCXHOJIOTHUH BCIICCTB U MAaTCPpUAJIOB

3.2 I[I/ICIII/IHIII/IHI)I U IPAKTHKH, AJIA KOTOPLIX OCBOCHUE JAHHON M CUUILIMHbI (MO)]y.TIﬂ)

HEe00X0IMMO KaK NpeaiiecTBylollee:

3.2.1|BeimonHeHue, TOATOTOBKA K TMPOIIEyPE 3alIUThHI U 3allITa BHITYCKHON KBAIM()UKAITMOHHON

paboThI

3.2.2|AHanmn3 COBpeMEHHBIX HAyYHBIX UCCIICIOBAHMH

3.2.3|Metoibl HCHIBITAHUNA U KOHTPOJIS AJIEKTPOIUTUUECKUX TOKPBITUH

3.2.4|IlpousBojcTBeHHas npakTuka: llpeanuruiomMHas npakTHKa

4. KOMIIETEHIHMU OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA

JUCLMILIMHBI (MOLYJIS)

OIIK-2: Cnoco0eH HCNO0JIB30BATH COBPEeMEeHHbIe MPUOOPHI M METOAMKH, OPraHU30BbIBATH
NpoBe/leHNe IKCIIEPUMEHTOB M UCNIBITAHU, IPOBOAUTH UX 00pPadOTKY M aHAJIM3MPOBATH UX

pe3yJbTaThl

3HaATD:

Yposens |

MCTOAHKHU ITPOBEACHU A SKCIICPUMCHTOB, IPUMCHICMBIX ITPU ITPOBEACHNHN HAYYHBIX
I/ICCJ'IG,Z[OBaHI/Iﬁ 1O TCMATUKE pa6OTBI;

YpoBeHs 2

OCHOBHBI€ ITPUHIIUITBI pa0OTHI COBPEMEHHBIX MPUOOPOB, MPUMEHSIEMbIX NPH MPOBEACHUN
HAy4YHBIX UCCIIEJOBAHUIN 11O TeMaTUKe pabOThI;

VYposens 3

METO/Ibl aHAJIM3a PE3YJIbTATOB AKCIIEPUMEHTOB, IPUMEHSAEMBIX IPU IPOBEACHUH HAyUYHBIX
UCCIIEIOBaHMI 10 TeMaTuKe paboThl;

YMmeTh:

Yposens |

OCYILIECTBUTDH BBHIOOP METO/I0B aHAJIN3a, HEOOXOIMMBIX IIPH MTPOBEIEHUHN HAYUHbIX
MCCIIEIOBAaHHH 110 TeMaTHUKe padoThI;

YpoBens 2

IMPOBOAUTE OKCIICPUMCHTAJIIBHBIC UCCIICOBAHUA 110 TEMATUKE pa6OTBI;

Yposens 3

aHAJM3UPOBATh U 00pabaThIBATh PE3YIbTATH HIKCIIEPUMEHTOB 10 TEMaTHKe padoThI,

Baagern:

VYposens 1

HKCHEPUMEHTAIbHBIMHA HaBBIKAMU CAMOCTOSITEIILHON pabOThl B XUMUYECKOH J1abopaTopuu;

YpoBens 2

HaBBIKAMH UCIIOJIb30BaHUS COBPEMEHHBIX IPUOOPOB M METOOB UCCIICIOBAHUS 10 TEMATHKE
paboTsI;

Yposens 3

HaBBIKAMU 00pabOTKU M aHAJIN3a PE3YJIbTATOB HKCIIEPUMEHTOB.




IIK-2: rOTOBHOCTBI0 K COBEPLIEHCTBOBAHNIO TEXHOJOTHYECKOI0 Npoiecca - pa3padoTke
MepOoNpUITHI N0 KOMILTIEKCHOMY HCII0JIb30BAHMIO ChIPbS, 10 3aMeHe Je(pUUMTHBIX MATEepPHAJIOB U

H3BICKAHHMIO CIIOCO00B Yruiams3anum OTxXoA0B IMMpou3BOACTBA

3HATE:

VYposens 1

OCHOBHBIE IPUHLIUIIBI PAOOTHI XUMUYECKOTO 000PYAOBaHUS;

YpoBens 2

TUIIOBOE 000PYyI0BaHKE /TS IPOBEJCHUS IIPOLIECCOB XUMHUECKOTO U 3JIEKTPOXUMHUECKOTO
IIPOU3BO/ICTBA;

Yposens 3

MCTO/bI YTHJIN3allUH OTXOIO0B ITPOU3BOJICTBA, o6pa3y10umec;1 Ha YCTaHOBKax
SJICKTPOXUMHNYCCKOI'O ITPOU3BOACTBA,

YMerTh:

VYposens 1

OCYIIIECTBHUTH BEIOOP TUIIOBOTO OOOPYIOBAHMS JIJIsl POBEICHUS TEXHOIOTHYECKOTO

YpoBens 2

OCYIICCTBUTD BBI60p Hauoboee MNPpEAIIOYTUTEIIBHBIX BUAOB XUMHUYCCKOI'O ChIPbA IAJId
MMPOBCACHUA TCXHOJIOTMYCCKOT'O IIPOLICCCa;

Yposens 3

BBIOpaTh Hanbosee FpPEKTUBHBIC METO Bl YTHIIM3AINUN OTXOA0B IPOU3BO/ICTBA;

Baagern:

VYposens 1

HaBbIKaMW YTCHH TCXHOJIOTMYCCKHUX CXEM ITPOLCCCOB IMPOU3BOACTBA,

Yposens 2

METO/IaMU CPABHEHHSI BUJIOB XMMUYECKOTO CBIPbS JIsl TIPOBEIICHHS TEXHOJIOTUIECKOTO
nporiecca;

Yposens 3

HH@OpMaHHeﬁ 00 OCHOBHBIX ITOKa3aTEeIAX 3(1)(1)6KTI/IBHOCTI/I METOHOB YTWJIN3AllUN OTXOAOB
IMPONU3BOJACTBA.

IIK-9: cnoco0HOCTHIO MPOBOAUTH TEXHOJOTHYECKHE U TEXHUYECKNE PAacyeThl N0 MPOEKTaM,
TE€XHUKO- IKOHOMHYECKUH U (PyHKIIHOHAIBbHO-CTOUMOCTHBIN aHAIN3 3(P(PeKTUBHOCTH NMPOEKTA

3HATh:

VYpogens 1

MCTOJbl MAaTCPHUAJIIBHBIX U TCIVIOBBIX PACUCTOB OCHOBHOT'O TCXHOJIOTHMYCCKOT'O

Yposens 2

MCTOAbI OICHKHU 3(1)(1)CKTI/IBHOCTI/I IIPOCKTOB,

VYposens 3

MCETOAUKHU KOHCTPYKTUBHBIX PACUCTOB TCXHOJIOT'MYCCKOT'O O60py,Z[OBaHI/I}I;

YMmerh:

VYposens 1

COCTaBUTb MaTCPHUAJIbHBIC OaaHChl TEXHOJIOTHYCCKHUX IMpONLECCOB;

Yposens 2

COCTaBHUTh TEIIOBEIC 0aJIaHCKI arraparosB,

Yposens 3

MMPOBECTU KOHCTPYKTUBHBIC PACYCTHI SJICKTPOXUMUYCCKHUX PECAKTOPOB,

Biaagern:

VYposens |

METOdaMU NIPOBCACHUS MATCPUAIIBHBIX PACUCTOB O60py,Z[OBaHI/I$I;

VYposens 2

METOdaMH NIPOBCACHUS TCIIJIOBLIX pacy€TOB 060pyIlOBaHI/I$I;

Yposens 3

METOJJaMH MPOBEACHUSI KOHCTPYKTUBHBIX PacueToB 000pYy10BaHMUS.

B pesyabTatre 0cBOCHHS TUCHHUILIHHLI 00VIAIONIHNCS JOKEH

4.1

3HATD:

41.1

OCHOBHBI€ MTPUHIIUIIBI pa0OTHI XUMUYECKOTO IMPOU3BOJICTBA, TUIIOBOE 000OpYyI0BaHHE,
IIPUMEHSIEMOE Ha NMPOMBIIIIEHHBIX TUIOIIAIKaX; OCHOBHBIE METO/IbI aHAIN3A U NIPOBEICHUS
AKCIIEPUMEHTOB, IPEYCMOTPEHHBIX TEMAaTUKOW HAyYHO-UCCIIEI0BATENbCKOW PaOOTHI.

4.2|YMmerh:

4.2.1|paboTaTh ¢ TEXHUYECKOW U HAYUYHOU JIUTEpaTypoi, MPOBOAUTE cOOp, 00pabOTKY, aHATIU3 U

CUCTEMAaTH3allMI0 HAyYHON ¥ TEXHUYECKON MH(POpMAIH; OPUEHTUPOBATHCS B BEIOOPE
000pyZI0BaHUS JUIsl TPOBEACHUSI OCHOBHBIX TEXHOJIOTMUYECKUX MPOIIECCOB U METO/I0B aHAIM3A.

4.3|Baagern:

4.3.1

METOJIaMU TIPOBEACHHSI PACUETOB 00OPYIOBAHUS TEXHOJIOTUYECKUX MPOIIECCOB U
SKCIIEPUMEHTAIbHBIMU HaBbIKaMH paObOThl B XUMUYECKOH J1a00paTOpUu.

5. COJEPKAHME ITPAKTUKHU

Kox
3aHATHUA

HanmeHoBaHue pa3jiesion
M TeM /BH/ 3aHATHS/

Hnte
PaKT.

Cemectp /| Yacos | Kommneren- | JIntepatypa
Kypc 1107074

IIpumevanne




Paznen 1.
1.1 |I[loaroroBUTENBHBINA ATAIl
/Tema/
HNHCTpyKTaX MO TEXHUKE 36 |OIIK-2 IIK| JI1.2JI1.3
0e30I1acHOCTH, 00I1Iee -2 T[IK-9 JI1.4J12.1
03HAKOMJICHHE C J2.2
NpEaNPUATHEM 21
(mozpazaeneHuem,
nabopaTopueii), n3ydeHue
METO/IOB JJA0OPATOPHOTO
aHaJM3a, He0OXOIUMBIX JJIS
MIPOBEJICHUS
sKkcnepuMenTos. /Cp/
1.2 |HccrnemoBaTenbcKo-
TEXHOJIOTHYSCKHI dTall
/Tema/
W3y4eHne TeXHOIOr U 36 |OIIK-2 IIK| JI1.2JI1.3
MIPOU3BO/ICTBA, -2 T[IK-9 J11.4 J12.1
TEXHOJIOTHYECKOTO J12.2
o0opymoBaHus, 91
OpTraHu3aIuu
MIPOU3BOICTBA, IIPOBEICHUE
OKCIIEPUMEHTATBHBIX
HCCIICIOBAHUH 10 TEMaTUKE
pabortsl. /Cp/
1.3 |3axmrounTennpHBIN dTAll
/Tema/
OO6paboTka u aHanu3 20 [OIIK-2TIIK| JI1.2J11.3
MOJIY4YeHHOW MH(POPMAIIUH. -2 TIK-9 JI1.4J12.1
/Cp/ J2.2
21
IToaroroBka u caaua oT4eTa 12 |OIIK-2 IIK| J1.1J11.2
no npakrtuke. /Cp/ -2 1IK-9 | JI1.3J11.4
J2.1 J12.2
21
Pazgen 2. KonTpoJn
2.1 |HWTtoroselii KOHTPOIb /Tema/
3amura oT4YeTa Mo 4 OIIK-2 TIK | JI1.2 JI1.3
npaktuke /3a4érCOn/ -21IK-9 | JI1.4J12.1
J2.2
21

6. ®OH/I OHEHOYHbIX CPEJACTB

6.1. KoHTpOJbHBIE BONIPOCHI M 32IAHNS

KoHTpobHBIE BOIPOCHI:

1. OcHOBHOI mpoIiecc, peaau3yeMblii Ha YCTaHOBKE, TJI€ BbI MPOXOUTE YUeOHYIO TPAKTHUKY.

2. DU3MKO-XUMHUYECKHUE 3aKOHOMEPHOCTH MPOoILIecca, MPOTEKAIOIEro B OCHOBHOM armapare yCTaHOBKHU
(6moxa).

3. JBwxymias cuia npoiiecca.

4. XuMu3M Iporecca, MEXaHU3M MPOTEKAIOIINUX PEAKIUM, YCIIOBUS UX MTPOBEICHHUS.

5. Kakue daxTopsl 0ka3pIBalOT BIUSHUE HA JaHHBIN Tiporiecc? [lepedncianTe ux M yKaxUTe KpaTKo, Kak
X N3MCHCHHNEC BIMACT HA BBIXOT M KAYSCTBO MDOAVKTA




6. Yro sBisiercs celppeM npouecca? OTKyaa OHO IOCTYIAET?

7. Kakwue TpeOoBaHUS K CHIPHIO IPEABSBISIIOTCS U C YEM 3TO CBS3AHO?

8. W3 kakux O6JI0KOB COCTOUT ycTaHOBKa? IlepeuncinTe Ux U KpaTko yKaKUTe Ha3HAYEHUE KaXJI0ro U3
HUX.

9. Kak opranu3oBaHa TEXHOJOTHUYECKas cXxeMa n3ydaeMoi yctanoBkH (0:10ka)? KpaTtko (6e3 ykazaHus
anmnapaToB) OMUILKTE MOCIEI0BATEILHOCTH MpOIiecca.

10. Chopmynupyiite mpobiemy, Ha pelIeHre KOTOpOi HanpaBJieHa Ballla UccieioBaTeabckas padora.

11. JlaiiTe onrcanue TOro y3Jja TeXHOJIOTMYECKOH CXeMbl, Ha MOJEPHU3AIMIO KOTOPOTrO HalpaBJieHa Balia
paborta.

12. YkaxuTe, Kakue OracHble MPOU3BOICTBEHHbIE (DaKTOPHI UMEIOTCS Ha YCTAaHOBKE, KAKOW U3 HUX, HA Balll
B3TJIS11, SIBJIIETCSL CAMBIM OIACHBIM?

13. Ha3oBuTe OCHOBHBIE CpEICTBA MHAUBUAYaTIbHON M KOJUIEKTUBHOM 3aIIUThI, KOTOPbIE IPUMEHSIOTCS Ha
JaHHOM yCTAHOBKE JUIs 3aIIUTHl PAOOTHUKOB OT BBIIIEHA3BAaHHOTO (haKTOpa.

14. TlepeuncanTe OCHOBHBIE 3arpsI3HAIONINE KOMIIOHEHTHI, CO/IEPIKAIIMECs B TBEPABIX 0TX0/1aX? YKaXKuUTe,
KaK Ha yCTAaHOBKE UX 00€3BPEKMBAIOT (€CIIM HA YCTAHOBKE MPEAYCMOTPEHBI CTAIUN OYUCTKH)?

15. TlepeunicnuTe OCHOBHBIE 3arPS3HSIONINE KOMIIOHEHTBI, COJEpKAIINECs B CTOYHBIX BoJax? YKaxuTe,
KaK Ha YCTAaHOBKE UX 00€3BPEKMBAIOT (€CJIM HAa YCTAaHOBKE MPEAYCMOTPEHBI CTAIUN OUUCTKH)?

16. IlepeuricnuTe OCHOBHBIE 3arPSI3HSIONINE KOMIIOHEHTBI, COJIEpsKallfecs B ra30BbIX BhIOpocax?
VYkaxuTte, Kak Ha YCTAHOBKE WX 00€3BPEKMUBAIOT (€CJIM Ha YCTAHOBKE MPEAYCMOTPEHBI CTAIUN OUUCTKH)?

6.2. TeMbl MUCLMEHHBIX Pa00T

Tema oryera 110 IPAKTUKE COBIAAAET ¢ HA3BAHUEM IIPOLIECCA U YCTAHOBKU, HA KOTOPOU CTYIAEHT IIPOXOJUT
IIPaKTUKY. BbINIOIHEHNE UHBIX MHCbMEHHBIX padOT, KpOME OTUETa, HE IPEYCMOTPEHO.

6.3. ®oHJI O1IEHOYHBIX CPEACTB

q)OHI[ OIICHOYHBLIX CPCACTB IMPUJIAracTCs.

6.4. IlepeyeHb BHIOB OIIEHOYHBIX CPEICTB

KoHTposbHBIE BOITPOCHI

7. YYHEBHO-METOANYECKOE U UTHOOPMALHMNOHHOE OBECIIEYEHUE ITPAKTUKHN

7.1. PekoMenjayeMas JuTepaTypa

7.1.1. OcHOBHAS JIUTEPATYPA

ABTODBI, 3aryiaBue M3naTenscTBO, 101
JI1.1 (Ixnsp M. . OcHOBBI HayYHBIX HCCIIEOBAHUMN: yueOHOE Tocodue M.: U3narenbcko-
TOpProBast
KOpIoparus
" amkos u K", 2009
JI1.2 |Tomunos A. I1. [TpuxnanHas 3IEKTPOXUMUS: YUEOHUK /171 BY30B M.: Xumus, 1984
JI1.3 |CocnoBckas H. I'., |9nexTpoxumuueckue peakTopsl 1 o0opyaoBanue 1nexos |Anrapck: AHI'TY,
Hctomuna H. B., [snekTpoxuMHuyYecKiX MOKPBITHIL: yueb. mocoOue 1mo 2015
Kosamtok E. H. JUCLUILINHAM "DJIEKTPOXUMHUYECKHE PEAKTOPHI",

"O6opy0oBaHNE U OCHOBBI IPOEKTUPOBAHUS 1IEXOB
AJIEKTPOXUMUYECKUX MTOKPBITUI"

JI1.4 |BapeimaeB B. H.  |BBenenue B mpoekTHpoBaHUE JIEKTPOIM3epoB: yueoHoe|, 1981

nocobue
7.1.2. JlonmoJHUTEJILHAS JUTEpPATYypa
ABTODBI, 3arnaBue M3naTenscTBO, TO1
JI2.1 |Cocnogrckas H. I'., |O60pynoBaHue 3JI€KTPOXUMUYECKUX IIPOU3BOJICTB: Amnrapck: AI'TA,
HUcromuna H. B., |y4e6. mocobue 2005

Kosamok E. H.




ABTODHI, 3arnaBue W3pgatenscTBO, roa

JI12.2 |I'epacumoB b. ., |OcHOBBI HayYHBIX UCCIIEIOBAHMI: yueb. mocooue M.: ®OPYM:
Hpoo6eimesa B. B., NHO®PA-M, 2013
3no6una H. B.,

Hwuxeroponos E.
B., TepexoBa I'. 1.

7.2. IlepeveHb pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH ""UHTepHET"

21 |Kocmun, B. B. OcHoBBI HayuHbIX HccaeaoBanuii (O0muii Kypc) : yaebHoe mocodue / B. B.

Kocmun. — 4-e u3z., nepepad. u nomn. — Mocksa : PUOP : UHOPA-M, 2020. — 238 c.
https://znanium.com/catalog/product/1088366

7.3.1 IlepedyeHb MPOrPaMMHOTI0 o0ecredeHHus

7.3.11

Office Pro + Dev SL [T'ocynapcrBennsblii KOHTpakT Ne 442019-004 ot 24.05.2019 cpok
nercTBuA 3 ronaal

7.3.1.2

Omneparmonnas cucrema Windows 7 Professional [CyOiuiieH3noHHbIi 10roBop Ne
Tr000169903 ot 07.07.2017]

7.3.1.3

Onepanuonnas cucrema Windows 8.1 Pro [Cyonuriensuonnsiii joropop Ne Tr000169903 ot
07.07.2017]

7.3.1.4

Omneparmonnas cucrema Windows 10 Education [Cy6iuiieH3noHHBIH 10roBop Ne
Tr000169903 ot 07.07.2017]

7.3.15

Kaspersky free [becruiaTHas nponpueTapHas JUIEH3U |

7.3.1.6

7zip [GNU Lesser General Public License (LGPL)]

7.3.1.7

Mozilla Firefox [Mozilla Public License, GNU GPL u GNU LGPL]

7.3.1.8

Google chrome [YuuepcanbHas obmiectBerHas aumensus GNU GPL]

7.3.1.9

Office Professional Plus Education [ Cy6nuiien3nonnsiii qorosop Ne 28451/MOC2957 ot 5
nexadps 2018 r.]

7.3.1.10

Zoom Professional Licenses [[loroBop mocraBku Ne [1-033/2020 ot 01.06.2020]

7.3.1.11

Zoom [JIunen3us Freemium]

7.3.1.12

Kaspersky Endpoint Security [[{orosop Ne CJI-072/2019 ot 09.12.2019]

7.3.1.13

Office Professional Plus Education [[lorosop Ne 13582/MOC2957 ot 01.12.2017]

7.3.1.14

Microsoft Windows [{oroBop Ne 13582/MOC2957 ot 01.12.2017]

7.3.1.15

Kaspersky Endpoint Security [CyOnunien3unonnsiii gorosop Ne 292-MPK 495 ot 4.12.2018]

7.3.2 IlepeuyeHb HHGOPMAITMOHHBIX CIPABOYHBIX CHCTEM

7.3.2.1

Hayunas snektponnas 6ubnmoreka eLIBRARY.RU

7.3.2.2

NPBUC

7.3.2.3

Enunoe okHO mocTymna Kk MHGOPMAIIMOHHBIM pecypcam

7.3.2.4

WNudopmannonno-ananuruueckas cucrema SCIENCE INDEX

7.3.3 IlepedeHb 00pa30BATEJILHBIX TEXHOJIOTHI

7.3.3.1

LMS Moodle

7.3.3.2

9BC Znanium

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUME INTPAKTUKHA

8.1|ns peanuzanuy AUCHUIUIMHBI HEOOX0aMMa yueOHas ayTuTOPHsl IJIs1 TPOBEICHMS

MIPOMEXKYTOYHOM aTTeCTaIliH, OCHAIIEHHAS CTICIIMATN3UPOBAHHON MeOebio (CTOMBI, CKAMBH,
CTYJbs 1711 CTYACHTOB U TperoaaBares, yueOHas J0CKa).




8.2|CamocTosTenpHas paboTa 00y4Jaromuxcst MOKET ObITh OPraHU30BaHa B YNTAILHOM 3aJIe U 3aJie
JIEKTPOHHOU MH(OpMALNH, KOTOPBIE TAKXKE OCHAIICHBI CHIENUATN3UPOBAHHON MeOeIbI0 (CTOIHI,
CKaMbH, CTYJbsI U1 CTYACHTOB M MIPEIOIaBaTeNsl, 1 TEXHUYECKUMHU CPEACTBAMH 00ydeHUs
(TeneBU30pOM, MYJIBTUMETUIHBIM IIPOEKTOPOM, TPOSKIIMOHHBIM SKPaHOM, KCEPOKCOM,
IIPUHTEPOM, CKAaHEPOM).

9. METOINMYECKHUE YKAZAHUA JUIA OBYYAIOLIUXCSA ITO OCBOEHUIO ITPAKTUKH

[IpoxoxxneHue y4yeOHON MPaKTUKU SBIISAETCS BAXKHBIM 3TAlOM OOYYEHHMsI, TaK KaK 3TO CIIOCOOCTBYET
dbopMupoBaHHIO 0a3UCHBIX MPEJICTAaBICHUM O TMPOMBIIUIEHHOM MPOU3BOJCTBE, €ro CTPYKTYpe,
O0COOCHHOCTSIX U 3aKOHOMEPHOCTSX (DYHKITMOHUPOBAHHSI.

[Ipouecc npoxoxkaeHUs TPAKTUKU COCTOUT U3 CIEAYIOIINX ATAMOB:

1. IToaroToBUTENBHLIN 3TAl BKIIOYAET:

- IPOXOKJIEHUE COOpaHUs MO MPAKTHKE C PYKOBOJUTENIEM IPAKTHKHU OT Kadeaphl.

- TIPOXOXKJICHUE HEOOXOMMMBIX MHCTPYKTAXKEH MO TEXHHKE OS30TacHOCTH W OXpaHe TPyAa B CPOKH,
YCTaHOBJICHHbIE MPEANPUATHEM, HA KOTOPOM MPOBOJUTCS MPAKTHKA.

- MOJIYYCHHUE WHIMBHIYAILHOTO 3a/IaHUS Ha MPAKTHKY. 3aJaHUE HAIMPaBJICHO HA COOP KOHKPETHBIX
MaTepuasoB M0 BBIOPAHHOM TeMe.

2. UccnenoBaTenbCKO-TEXHOJIOTMUECKUI ATAIl IIPEIoJIaraer:

-  W3y4yeHUE TEXHOJIOTUU MPOU3BOJCTBA, TEXHOJIOTUYECKOTO OOOPYIOBaHMS, OpraHu3aluu
MIPOU3BOJICTBA, MPOBEICHNE IKCIIEPUMEHTAIBHBIX HCCIICIOBAHUHN 110 TEMATHKE paOOTEHI.

JlaHHBIN STanm MPOBOJIUTCS HAa MECT€ HEMOCPEACTBEHHOIO MPOXOXKIEHUS MPAKTUKH (3aBOA, LEX,
yctaHoBka). CTyIEHT COIJIacOBBIBACT CBOKO JalIbHEHINYyI0 paboTy B paMKax JJaHHOTO JTamna ¢
OTBETCTBEHHBIM 32 IIPOBEJCHHE IPAKTUKHU Ha MPou3BoAcTBE. OTBETCTBEHHBIE 3a IPOBECHHIE TPAKTHKYU Ha
MIPOU3BOJICTBE TMPEAOCTABISAIOT BCIO HEOOXOAMMYIO JOKYMEHTAIMIO, 10 BO3MOXXHOCTH IPOBOJISAT
OKCKYpCHMHM TIO 1eXy (YyCTaHOBKe) IJsi JEeTallbHOTO O3HAKOMJIGHHS CTYACHTOB C JeHCTBYIOIIEH
TEXHOJIOTHYECKON CXEMOH, MaloT HEOOXOAMMYI0 TEXHHUYECKYI0 WJIM WHYI KOHCYJbTallUI0 MO padoTe
00OpynOBaHUS U T.II.

B mnepuwon mpoBeneHWs ydeOHOW TPAKTHKH PYKOBOJWUTEIh MPAKTHKA OT Kadeapsl TPOBOIUT
WHUBUAYaIbHBIE KOHCYIBTAIUU I CTYJIEHTOB B COOTBETCTBUU C TPapUKOM.

Ha xoHCyIbTanmsIX CTyeHTHI HHYOPMHUPYIOT PYKOBOJMTENS O XOJI€ IPOXOXKICHUS TPAKTHKH, PEIIAOT
BONPOCHI, BO3HUKAWOIINE B XOAE HM3YYEHHS MPOM3BOACTBEHHBIX MATEPHUAJIOB U APYrodl TEXHUYECKOU
JIOKYMEHTAIMH, a TAKKE 3aHUMAIOTCS M3YYEHUEM TEOPETUUECKOT0 MaTepurara.

3. 3aKIIOUMTENbHBIN 3Tall:

- cOop mH(pOPMAITUU O TEOPETUIECKUX ACTIEKTaX N3y4aeMOro Mpoliecca, padoTa ¢ JIUTepaTypoH 1mo Teme
MIPAKTUKU.

- IOATOTOBKA OTYETA IO MTPAKTHKE.

ATTecTanus 1Mo UTOraM MPAKTUKH MPOBOJIUTCS HA OCHOBAHHHM 3allUTHI odopmieHHOro otdera. [lo
UTOTaM TIOJIOKHTEIBLHOW aTTeCTallk o0ydJaromemMycss BBICTaBIsSeTCS Au(GEepeHIMPOBAHHAS OIEHKA
(OTIMYHO, XOPOIIIO, YIOBIETBOPUTEIHHO).
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